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Chemical processes require 
for their successful opera- 
tion instruments of proven 
accuracy and_ reliability. 
That Foxboro Recorders 
and Controllers _ satisfy 
these demands is evinced 
by the large number used 
throughout Industry. 


Foxboro Automatic Con- 
trollers are available in 
various models designed 
to meet the needs of practically 


every process application. 


FOXBORO-YOXALL, LIMITED 
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The FLOOR of AGES 


RESISTS 
ACIDS AND ALKALIS 


y NSTALLED by a variety of industries for its rock-like 
} Permanence, The Floor of Ages also —_ acid and 
alkali resistant to its honours. And rightly so. 
— practical tests prove conclusively that The Floor 
of Ages is an effective, permanent resistant that is saving 
time and money for leading firms at home and abroad. 
If you would like to know how The Floor of Ages 
can solve YOUR problem, simply write or phone our 


Technical Dept. 
TANK LININGS 
formaldehyde 


Bolton & Hayes 
are specialists in storage tanks, and 
linings for bleach- ¥ acid and alkali 


ing cisterns, vats, etc. 


Botton & Hayes Ltp. 


VIKING HOUSE 
Manchester Road, Bolton Tele. 4067 
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ACIDS: 


“NEW BUYERS 
ESPECIALLY INVITED 


| eMETAL FINISHING 
NITRIC, HYDROCHLORIC, _ SUL- 
PHURIC, DIPPING ACIDS!:& SUNDRY 
CHEMICALS 

®* PROCESS ENGRAVING 


: NITRIC ACID, IRON PERCHLORIDE 
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: (LIQUID _ SOLID) SUNDRY 
' CHEMICALS 

}| @GARAGES, ETC. 

t ACCU LATOR ACIDS (ALL 


MULA 
STRENGTHS) DISTILLED WATER 


GEO. F. BOOME & SON £72: 


STAR CHEMICAL WORKS 


WATTS GROVE, BOW, E.3 
PHONE EAST 2264-5 
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CUSTOMERS 


DESIGNS 


SPECIFICATION 

















PUMPS 


eFOR ALL PURPOSESS 


Centrifugal and Diaphragm 

13” to 4’ dia. 
s PETROL, ELECTRIC OR HANDPOWER e 
rs NEW AND RECONDITIONED. 
SALE OR HIRE. 


RING GREENWICH 3189 
@ THE 


S GREENWICH PUMP 
@& PLANT CO., LTD. 


@ penHaM ST., GREENWICH S.E.10 
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BROTHERHOOD 


Air Gas and 
Refrigerating 
COMPRESSORS 
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s Also STEAM TURBINES 
,e Steam and Diesel Engines 
$ GENERATING SETS 
4 Literature describing Brotherhood 
* Products available on request 
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Non-ferrous Metals 


Tubes, Rods, Wire, Copper, Brass, Gilding 
Sheet, Strip and Metal, Gun Metal, 
Chill Cast Bars Phosphor Bronze, etc. 


Specialists in the production of non-ferrous alloys 
to customers’ own specifications and requirements. 


=m CHARLES CLIFFORD & SON LTD. Gi) 
eR) 0G POOL MILLS, BIRMINGHAM 30 


and Fazeley St. Mills, Birmingham 5. Offices : London, Glasgow, Manchester and Dublin 
ESTABLISHED 1767 
































M-W.53 








@ Plants cade from | to 3,500 c.f.1a. and larger, 
if required. 
Continuous operation achieved by— 


Dual Absorber unit with fully automatic regeneration 
and change-over valves. 


Dryness down to dew point of minus 60° C. 
WRITE FOR LEAFLET 245. 





Close up of automatic 
control gear for 
continuous gas drier 
illustrated above. 


Kestners 


Chemical Engineers : 
5, GROSVENOR GARDENS, 
LONDON, S.W.lI. 








KESTNER 
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a It is part of our service to advise anyone on the hand!ing, storage 

and ‘application rof Corrosive Acids. Our advice is seasoned by 80 years’ experience of manufacturing commercial ang 

pure acids for every type of industry all over the world OLEUM - SULPHURIC BATTERY ACID 
HYDROCHLORIC - NITRIC DIPPING ACID and Distilled Water supplied in any quantity. 


SPENCER CHAPMAN & MESSEL, LTD. 


33, CHANCERY LANE - LONDON, W.C.2. Works: Silvertown E.16. Telephone: HOLborn 0372 (3 lines) 
A&T 
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POTASSIUM 
PERMANGANATE 


B.P. AND TECHNICAL 


Boots Pure Drug Co. Ltd. have pleasure in announcing 
that bulk supplies of potassium permanganate are again 
freely available at reduced prices. 


Wholesale enquiries to 
BOOTS PURE DRUG CO. LTD., NOTTINGHAM, ENGLAND 


c.6 
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BAGS VARY! 
BUT YOURS IS ALWAYS A GOOD ONE 
WHEN FROM _ 


SOMERVILLE & MORRISON LTD. 
Specialists in Paper Lined Jute Bags 
For your Crystals and Powders 
CAMBUSLANG ROAD, RUTHERGLEN, LANARKSHIRE 





























6 August 1949 THE CHEMICAL AGE 








Key chemical 












OUR ILLUSTRATION shows one section of the square mile of our Avonmouth works. 
Here—and at our Seaton Carew, Swansea and Newport factories—we produce 
sulphuric acid in quantities which rank us among the largest sulphuric acid producers 
in Europe. 

One of our special points of pride, by the way, is that in 1939, when war jeopardised 
supplies of imported vanadium catalyst, we were able to step up production of our 
Imperial Smelting Corporation catalyst and to supply this first-rate British product 


to so many other sulphuric acid manufacturers. 


IMPERIAL SMELTING 
CORPORATION LIMITED 


37 Dover Street London W1 
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“What’s the translation George?” 


“Oh! They thank us for 
our quotation, which they 
have pleasure in accepting, 
etc., etc. And then they 
go on, ‘May we say how 
favourably impressed we 
were to receive your letter 
and estimate typed in 
Portuguese’ ” 
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Zz 
By means of interchangeable ~ <= =, 
keyboards, some 25 different Qe 

commercial languages can be ~ 


typed on one Imperial typewriter. 


Imperial Typewriters 


are worth waiting for 








WN IMPERIAL TYPEWRITER COMPANY LIMITED. LEICESTER, ENG. ww 
Saw ae 
CR 


In the following capacities :— 
Up to 150 cf.m. at 3 Ib. per sq. in. 
Up to 65 c.f.m. at 5 Ib per sq. in. 


Ideal for Chemical and Industrial Processes, 
the HOLMES-CONNERSVILLE BLOWER 
handles air at pressure or vacuum with 
economy and efficiency. 


Larger sizes to order. 





Tel.: Huddersfield 5280 London: Victoria 997! Birmingham: Midland 6830 eee en 


W. C. HOLMES & CO. LTD., ENGINEERS, HUDDERSFIELD | 
| 
| 
| 
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Teepol—as a 
laboratory aid 


The importance of Teepol as a ON 

laboratory aid is, perhaps, PLA TI 

not so well-known as its power of NG 
cleaning, which is already 

widely established. PLANT 
This sodium higher alkyl sulphate 
—stable over a wide pH range— 
















THERMOSTATIC CONTROL units for 
vat .and tank liquors have been 








possesses valuable wetting properties, designed to give these notable 
; ee » dienares 4 advantages : (1) entirely self- 
most useful in the dispersal of pee ta aan self-operated 
insoluble powders and pigments (therefore not depending on 
< 7 ; electricity supply or any other 
prior to analysis; in the wet form of auxiliary power); (2) a 
radi fs Te direct-acting movement; 
grading of stone aggregates (3) extreme simplicity ot 
: . . as antiens installation and operation ; 
- mineralogical practice; : g (4) sturdy, compact design. 
in emulsification; in determination These Sarco Controls for 
a a : ; plating plant are illustrated 
of specific gravity and in the in three Installation Diagrams 
a . ; “ae -43 or hot swill tanks, 
preparation of metallurgical pickling tanks, etc.; 1.44 
* 4 for platin vats; T.45 for 
specimens. Many other uses chrome plating ‘vats, For 
— | will be apparent to the scientist copies of the diagrams 
: * . please send the request slip 
in his own field. to SARCO THERMOSTATS LTD., 
CHELTENHAM, Glos. 


Fuller information on the many 
uses of Teepol as an aid to 
laboratory work are contained 
| in Technical Information 
Sheet No. 277, a copy of 
which will be sent on request. 





Shell 
Chemicals 


(DISTRIBUTORS) 


Limited 


112, Strand, London, W.C,2 









MARINE 
| EXHIBITION | 
OLY MPIA 





Supplies of ‘‘ Teepol” for 


peace er db ne, quate To SARCO THERMOSTATS LTD 
are obtainable from : : 
The British Drug Houses Limited CHELTENHAM, GLOS. 
B.D.H. Laboratory Chemicals Please supply, without charge, one copy each 
Group, Poole, Dorset. , . 

. 5 of Sarco ‘T’ Drawings, Nos. ........+.+ 

Sarat ate a = 
e emicals Limited. ADDRESS R849 
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: DICYCLOHEXYLAMINE) 


CH, - CH, 
cH Nen- N- cH 


Cc oe 
a - a As Sp.Gr. @15°-5 C- -916 














cu, B.Pt. 760mm 255-256C 


Dicyclohexylamine is a strong base, being stronger than Ammonia. 
It forms salts with all acids and forms soaps with fatty acids. 


COMMERCIAL QUANTITIES AVAILABLE. 


YORKSHIRE TAR DISTILLERS [? 


CLECKHEATON = YORKSHIRE. 


TEL. CLECKHEATON TELEGRAMS tQ> 
790 (5 LINES) YOTAR CLECKHEATON 











—\ siNGLE TRI 





© pd factory at Liverpool is designed —— 
and equipped for the production — 

of high grade steel drums of many types, — 

which can be supplied Painted, Gal- a 
vanized, Tinned or Lacquer lined. a \. 
Certain types can also be made from 

Stainless Steel. 


FRED“ BRABY <@247/ 


LIVERPOOL HAVELOCK WORKS, AINTREE, LIVERPOOL, 10. TEL: AINTREE 

ime), isle), | FITZROY WORKS, 352-364, EUSTON ROAD, N.W.! TEL EUSTON 

EXPORT 110, CANNON STREET, LONDON E.C.4 . TEL MANSION HOUSE 6034 
ALSO AT GLASGOW, BRISTOL, BELFAST & PLYMOUTH 
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or other material when 


ordinary iron or steel. 


FRONT VIEW 


A typical “Universal” 

is illustrated here. 
Capacity 110 gallons per 
mix. Note the clean 
design, the efficient screw 
tilt and the counter- 
balanced hood. 
There are thousands of 
our mixers in use to-day 
many of which were built 

__ before this century. 

_ Consult us on any special 

: mixing problem you have 












REAR VIEW 


BAKER PERKINS 





Ongis cers 


me C Work ’t.“= 89 € YT 
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CHEMICAL PLANT 
MADE TO YOUR 
REQUIREMENTS : 










__/dANKs\_ 
(OF NETHERTON 
LIMITED 


ESTABLISHED 
1840 _ 











Chemical Plant in Mild Steel, 
Stainless Steel, Nickel Clad and 
Stainless Clad Steels. Designed and 
constructed to customers’ own 
individual requirements. 


DANKS OF NETHERTON LTD 

BOILERMAKERS & ENGINEERS SINCE 1840 | 

NETHERTON, DUDLEY, WORCS 
"Phone : CRADLEY HEATH 6217 


London Office: BANK CHAMBERS, 329 HIGH HOLBORN,W.C.1 
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Introducing the 


MULTI-PURPOSE 
Moisture Meter 





This NEW Moisture Meter makes a multiplicity of 
measurements on Grains, Powders and Fibres. 
@ is extremely accurate 
@ is speedy in use ( 
@ is either mains or battery operated 


A novel test-cell overcomes such variables as uneven packing 
or moisture distribution. Calibrations provided for various 
groups of substances such as Cereals, Cereal Products, and 
Tobaccos. Price no greater than for ordinary Moisture 
Meters. Performance distinctly out of the ordinary. Details 
freely available. 


MARCONI INSTRUMENTS LTD 
ST. ALBANS, HERTS. Telephone: St. Albans 6161/5 ¥) 


Agents for the Cereal and Milling Industries 
HENRY SIMON LTD., CHEADLE HEATH, STOCKPORT, CHESHIRE 


TYPE TF 933 
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in DRUM DESIGN— 


Most users of metal containers are 
aware that READS of LIVERPOOL 
have always striven to _ progress 
in matters relating to packaging 
design. 

We now announce three further 
innovations in drum design. 








New locked-seam roller hoop drum 

The incorporation of pressed-out roller hoops in 
tinplate and terneplate, locked side-seam drums 
—a major development — adds considerable 
strength, increases rigidity and makes for greater 
resistance to damage. Drums may, therefore, be 
used in lighter gauges than have been normal, on 
a returnable basis, thus effecting a saving in 
packaging costs. New patented handle 


The new handle with smooth turned back 
edges prevents chafed and cut hands even 
when carrying a heavy drum. The appear- 
ance is greatly improved and the strength 
and rigidity considerably increased. 








New double-secure “A.G.” pattern 

hoop closure 

The new patented A.G. hoop is a major development 
in closure design for the larger full aperture drums. 
Neat in appearance, it has minimum projection and 
thus facilitates the rolling and stacking of drums and 
reduces the risk of damage. It can be opened by a 
simple upward motion and is snap-closed without the 
use of tools. It incorporates a special tightening link 
and further, it will remain securely closed, even if the 
rivets are accidentally broken by rough handling. 


—By READS or uverroo 


Reads Limited, Orrell House, Orrell Lane, Walton, Liverpool, 9. Aintree 3600 
227 Grand Buildings, Trafalgar Square, London, W.C.2. Whi. 5781. Also at Glasgow, Belfast and Cork 





R3101-CI 
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__ INDUSTRY 
"18 CATCHING UP 


Mullard 
STROBOSCOPE 


Type GM.5500 


An industrial and laboratory unit for the visual 
examination of mechanical parts, liquids or gases 
under working conditions. 








Special - Features 


Maximum light flux 20 million lumens 
duration 3 to 10 microseconds e 
variable over seven switched positions 
frequency adjustable between 0.5 and 250 per second 
Built-in frequency meter gives direct reading of 


Flash 
Light intensity 
Flash 


flash frequency over whole range e Connectors 
and a switched system for external synchronisation 
Removable lamp unit e Built-in mains filter 
Simple to operate ¢ Completely mobile. 

Write for full information to:— 


io Mullard 
Electronic Products Ltd., 


ELECTRONIC EQUIPMENT DIVISION 


ABOYNE WORKS ABOYNE ROAD S.W.17 





(MI293D) 
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Converting A.C. to DCL 


FOR 
INDUSTRIAL 
APPLICATIONS 








THE problem of providing a D.C. supply—for the 
operation of variable speed D.C. drives, electrolytic 
plant, electric locomotives and trucks, cranes, 
hoists, lifting magnets, magnetic clutches and 
separating plant, for bulk or small-scale charging 
of batteries for electric vehicles, etc.—for almost 
every application where D.C. is required—is most 
effectively solved by installation of a HEWITTIC 
rectifier, the simplest, most reliable converting 
plant made. 





Operate at high efficiency with corresponding 
low running costs, require negligible maintenance, 
operate! completely unattended, and are easily 
installed in existing buildings and awkward sites 
without special foundations or the need for crane 
facilities. 


Illustrated above: A 
500 kW. Hewittic 
rectifier installation 
supplying D.C. motor- 
driven plant at the 


Portslade Gasworks. 
On left: A 35 kW. 
Hewittic rectifier 


operating a _ rubber 
calender, providing an 
extremely wide range 
of speed variation by 
means of grid control. 


HACKBRIDGE AND HEWITTIC 
ELECTRIC CO. LTD. 





WALTON-ON-THAMES....... SURREY 
Telephone : ‘Walton-on-Thames 760 (8 lines) 
Telegrams : ‘* Electric, Walton-on-Thames "’ 








We 
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has brought the science of “‘ lightness plus strength ” 
to Mechanical Handling. Light and ultra-light metal 
construction has reduced “‘ dead weight” to such 
a degree that our platforms are only Aa/f the weight 
of a similar size in timber, yet able to support loads 
far in excess of normal requirements. 
Our successful designs have been governed by— 
** Will they stand shock of impact ?”? — “ Have 
they long life ?? — “ Are they impervious to 
rot?” — Yes! Yes! Yes! 
Exhaustive tests in factories throughout the 
country have proved the durability of this 
latest advance in handling equipment. 
Hygenic; non-splintering; unaffected by 
weather. 


MADE IN ALL STANDARD SIZES 


Please write for illustrated Brochure 


xiii 





This NEW development 
in Stillage PLATFORMS 








Manufactured and distributed by ESSEX AERO LTD GRAVESEND KENT 
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BRINCHScia , 
Rotary or Reciprocating _ 
i 
| VACUUM PU 
ALL DUTIES Os 
Factory or Laborat 
For Vacua obtainabi Th 
Single Stage—up tor 
‘ mim; Ouplex—uge — 
Food and oo a ee Conn, 
liquids "Sive 
All Sizes & Tyee | Out injy s With Tel 
s for & Pum rY to t ~ & e 
Chemical High Vacudt GENT Slang cnet from ; pee 
Industries Displacemiay RIF UCA - @ 
Dessication mag, P Um PS e Ve 
WEA (Distillation =~*Oney. yet = 
and Moist Air 2d Specia) 
Circuits — ” all Size Sizes 5 Metals 
Processes pemeeninaa ee ae nai te "d Ch 
} 8/80" Single Stage ' Speci, nd Pro on al 
} Rotary Vacuum Pump £29 Corros Stal Pury 
LIST No. 3086 I 
‘ . me 
Pulsometer Engineering Co. sel 
Reading and Condon of 
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CHEMICAL 
RY FEEDER 











EXTENSIVELY USED FOR THE APPLICATION | 
OF POWDERED REAGENTS FOR WATER 
TREATMENT PURPOSES AND FOR 
MEASURING AND  PROPORTIONING 


POWDERED OR GRANULAR SUBSTANCES 











THE PATERSON ENGINEERING CO. LTD. 
83, WINDSOR HOUSE, KINGSWAY, LONDON, W.C.2 i 
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Germany’s Non-Ferrous Metals 


ROM the shock and chaos of the 

surrender in 1945, the German 
metal industry—miners, smelters and 
semi-fabricators—passed into a_ state 
of coma and inactivity. The enor- 
mously inflated currency being practi- 
cally worthless and the metal prices 
being pegged by the Control Commis- 
sion on the 1938 levels, regardless of 
subsidies paid by the Nazi Government 
at that time, all incentive to work, 
produce or trade had vanished. Stocks 
would obviously in time be worth more 
than the  reichsmarks which they 
would realise, and were concealed to 
evade the orders of the occupation 
authorities that production and trading 
must be resumed. The result was a 
very limited amount of trading by 
barter, despite the somewhat illogical 
base in this form of trading. 

It was not until the early summer of 
1946 that the Control Commission took 
in hand seriously the task of bringing 


the German economy into operation 
again, but the most obvious. of 


measures, the provision of a worth- 
while currency, was delayed until 
June, 1948, largely by the long-drawn- 
out negotiations with the Russians to 
achieve agreement on a universal cur 
rency for Germany. Stocks of concen- 
trates, scrap, ingot and _ semi-fabri- 
cated metals were immense, but lay 
idle from lack of ‘incentive to trading. 


The Metallurgical Industries (Non- 
ferrous) branch of the Control Com- 
mission was the first to form a German 
planning and _ control organisation 
with, as its first task, a census of 
stocks and workable capacity. This 
ofiice came into operation in May, 1946, 
but, as was expected, great difficulty 
was experienced in extracting reliable 
information from stockholders. It 
gradually became clear, however, that 
copper, available in the form of con- 
centrates, scrap, anodes, cathodes, 
wire bars, semi-fabricates, _ ete., 
amounted to at least 120,000 tons, lead 
to 90,000, zine to 80,000, and alumi 
nium to many thousands of tons, 
largely in the form of scrap. A great 
deal of ‘* booty ’* aircraft and muni- 
tions scrap was released to the Ger- 
mans by the occupation authorities, to 
make good the supposed dearth of 
metals, before the world shortage of 
metals to meet production for the 
** sellers’ market’’ was appreciated. 
This was stopped in 1947. 

But still nothing moved. Coal, and 
consequently electricity, gas and trans- 
port, was short, and labour was absent 
working in the black market or seek 
ing food and other necessities of life. 
But, above all, there was no incentive 
to work because a few days of work 
would buy rations, such as they were, 
for a month and there was nothing else 
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for the German people to _ buy. 

The remedy for the state of affairs, 
when it had been diagnosed, was the 
grant of special incentives to coal 
miners and, under the Washington 
agreement of December, 1946, to pump 
raw materials imported at the expense 
of the Allied Nations: into the sup- 
posedly empty pipe lines. The pro- 
cess began in the summer of 1947 and 
presented an opportunity of which the 
Germans took full advantage, using as 
arguments the difficulties of mining 
and smelting and the paucity of stocks. 

In fact, by the end of 1947, they 
were demanding and obtaining imports 
of every non-ferrous metal, with the 
exception of magnesium, at the rate 
of $40 million a year. The production 
of aluminium and magnesium was for- 
bidden by quadripartite decision at 
Potsdam. Stocks of bauxite amounted 
to nearly 300,000 tons. 

The production of metals varied 
greatly from month to month, but the 
following may be taken as a reason- 
able average of the monthly figures 
in 1947: Electrolytic and_ refined 
copper, 2903 metric tons; lead, 2136 
metric tons; raw zinc, 1777 metric tons; 
aluminium, nil. 

With the advent of a worthwhile 


currency, goods and materials of all 
kinds appeared as if by magic, and 


produced a wave of buying and 
optimism, which ceased only when 
savings had gone and wages and 


salaries did not rise. The production 
of non-ferrous metals from indigenous 
sources and hoarded scrap increased 
steeply, including the primary produc- 
tion of aluminium which had _ been 
sanctioned early in 1948, until it 
amounted in March, 1948, to: Electro- 
lytic and refined copper, 10,300 metric 


tons; lead, 8400; zinc, 7700; alumi- 
nium, 2900. 
With the cessation of the wave of 


spending and the general shortage of 
money, demand fell greatly, and the 
above figures represent, with the 
exception of aluminium, a gross over- 
production. The production of lead 
and zine has now been restricted and 
Germany to-day is seeking to export 
25,000 tons of lead (in addition to 
15,000 tons exported in the past few 
months) and 12,000 tons of zinc. Copper 
has not so far been offered for export, 
but this may well occur unless means 
for freeing the monetary situation 
without destroying confidence in the 
currency are found. The production 
(continued on page 176) 
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Notes and Comments 


Defending Patent Rights 


NE of the indirect results of the 

trend of much post-war legislation— 
towards the creation of new conditions 
in industry and the professions—has 
been to confer new importance on the 
guardian duties of trade and kindred 
federations. The Patents and Designs 
Bill, now issued in the amended form, 
supplies one of the examples of this. 
The sweeping powers for the Govern- 
ment sought in the first draft of this 
Bill have undergone substantial modi- 
fication in one or two _ important 
respects as a result of the joint inter- 
vention of the Federation of British 
Industries and the Trade Marks and 
Patents Federation in defence of 
originators and users of patents and 
patent agents. These modifications 
are of a kind to secure fair play for 
patentees and agents, thus rendering 
the Bill a much more practicable 
proposition. No legislation which un- 
justifiably deprives a useful section of 
the community of the prospect of fair 
reward can be good law or good for 
the country. Patentees can un- 
doubtedly be classified in the useful 
category, notwithstanding the inclu- 
sion among them of a sprinkling of 
eccentrics, and the Bill as it stood 
would have left them with very much 
less incentive for investigation in anv 
sphere in which the Government would 
be likely at some stage to take a 
proprietorial interest. 


Government’s Privileges 


MONG the more conspicuous aims 

of the Patents and Designs Bill is 
the prevention of restriction of use of 
new principles by proprietors who can 
be shown not to be making adequate 
use of them themselves. ..The contro- 
versial character of that clause, which 
the Controller of Patents is to have 
the uneasy task of administering, is 
self evident, and when account is taken 
of the likelihood that the need to 
expand exports will be a factor in 
deciding whether a patent should be 


compulsorily licensed to others the 
need for safeguards does not need 
underlining. Some were provided, but 
they would not have operated when a 
Government Department chose _ to 
share a formerly exclusive right. The 
intervention of the FBI and_ the 
patents organisation has done away 
with this unwarranted privilege for 
Government agencies, who are to be 
treated on the same footing as other 
‘* interested persons,’? and has also 
disposed of another fruitful source of 
discontent amorg investigators whose 


ideas have been taken up by the 
Government—the great difficulty of 
ascertaining what use, if any, was 


being made of them. Government de- 
partments will now have to give an 
account to the patentee—unless, 0° 
course, his process has the misfortune 
to belong to the growing category of 
matters about which nothing must be 
said, for reasons of security. 


Need for Scientists 

RENEWED warning that the 

number of scientists in this coun- 
try is still indequate to the industrial 
and Government needs is contained in 
the second annual report of the 
Advisory Council on Scientific Policy, 
of which Sir Henry Tizard is chairman. 
This undoubtedly well informed view 
of the progress towards closing the 
very wide gap between demand and 
the supply by the universities and 
technical colleges of scientific workers 
does not accept the slightly niore 
optimistic estimates which have lately 
been mentioned, and it presents inci- 
dentally one of the few observations 
upon the well worn topic of industrial 
productivity here and elsewhere which 
have not grown stale with repetition. 
The greater productivity in the U.S.A. 
and the industrial prosperity of cer- 
tain European countries lacking some 
of our natural advantages are due, the 
council suggests, to the fact that our 
competitors attach more importance 
than we do to supplying industry with 
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technologists of a university standard. 


There is little doubt that the acquire- 


ment of such qualifications, or some- 
thing approaching them, is more 
widely sought in a good many coun- 
tries than it is here and that the 
necessary training is more easily come 
by. Whether one accepts or discounts 
the advisory council’s conclusion that 
the most efficient application of science 
is the prime condition for regaining 
prosperity here, the fact that the 
authority nearest to the Government 
is proving so consistent an advocate of 
scientific methods must confer real 
benefit in the long run on the role of 


science in the general economy. It 
is also capable, unfortunately, of 
heightening the Government’s_ de- 
mands, in competition with industry, 


for such scientists as are available. 


Impartial 
F Oye wage on Government policy of 


tight control of industrial ma- 
terials have been so widespread as 
scarcely to rank any longer as news. 
The theme, however, acquires an 
arresting new vitality when it is pre- 
sented, as it was last week in the 
Board of Trade Journal, which is 
understandably not generally one of 
the critics of the principles of ‘planned 
economy.” The spokesman in _ this 
instance was Sir John N. Barran in an 
address as chairman to shareholders of 


Barry & Staines Linoleum, Ltd. He 
told them (and the readers of the 
Board of Trade Journal): 

“Year after year, since 1945, I have 
emphasised the contrast between the 
strong and universal demand for our 


goods on the one hand, and the obstinate 
thickset hedge of Government delays, 
stintings and prohibitions through which 
we are still hewing our way. But that is 
not all. The prices at which inadequate 
supplies are still doled out have been until 


very recently, in the case of linseed oil, 
something like 70 per cent above the 
same oil in the free market . Had 


control sought for the most effective way 
to hamper our task in making dollars 
they could not have found a better one. 
Those who make such demands on the 
industry must know, or if thew do not 
they are unfitted for control, that what 
they ask is a sheer impossibility a 
The doubtful old journalistic axiom 
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: man bites dog’”’ . . . seems 
at first sight to have “found an arrest- 
ing modern parallel—until it is ob- 
served that this column in the Journal 
is headed ‘* Advertisement of Company 
Meeting.”” The impartiality which 
prompted acceptance of the advertise- 
ment deserves some applause. 


Attracting Chemical Workers 


HE problem of attracting workers 

to the heavy chemical plants and 
the lengths to which organisations 
such as Imperial Chemical Industries, 
Ltd., are prepared to go in order to 
stimulate recruitment are shown in 
one aspect of the company’s £13 million 
scheme for expansion at Northwich, 
Cheshire. It is hoped to get 3000 Liver- 
pool and Merseyside men to settle 
permanently in the district over the 
next three years, of whom 235 are 
required in the next six weeks, 120 by 
the middle of this month. The com- 
pany is offering to married men 
between 20 and 30 a five-day week of 
14 hours and a starting wage as 
labourers of £5 3s. 7d. More can be 
earned when they have graduated to 
shift work or to higher grades, and 
married men will get a special allow- 
ance of £1 4s. 6d. week until their 
wives and families are transferred to 
Northwich. Perhaps the most power- 
ful incentive that can be offered now- 
adays is the certainty of a good house 
and I.C.I. has evidently gone to a 
great deal of trouble to make that 
available. Of the 3000 new houses now 
being built at Northwich, 2500 will be 
reserved for I.C.I. workers. 


GERMANY’S NON-FERROUS METALS 
(continued from page 174) 
of semi-fabricates other than of lead 
has fallen since March 1, 1949, and will 
not recover until the optimistically 
accumulated stocks can be liquidated 
in the home or export markets. 

The volte face within twelve months 
is complete. From demands for imports 
to provide stocks to re-start industry, 
Germany is now trying to find export 
markets for her surplus production of 
two : the most important ron-ferrous 
inctals, 
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BRITISH CARBON BLACK 
Scope of the Philblack Project 


OME amplification of the details of the 

programme by Philblack, Ltd., to 
manufacture carbon black at Avonmouth, 
employing ibe technical processes of the 
Phillips Petroleum Company, of Okla 
homa, U.S.A., was given by the deputy- 
chairman, Lt.-Col. C. P. Dawnay, at the 
annual general meeting of the Philblack 
Company last week 

The plant, he said, was designed to 
have a productive capacity of 50 million 
lb. of carbon black per annum, and it was 
believed, it would be the largest of the 
carbon black plants now being built in 
England. Regarding the other carbon 
black projects undertaken in this country, 
the chairman observed that there are a 
number of different grades of carbon 
black required by the rubber industry, of 
which Philblack supplies only two. 

Hitherto the U.S. had supplied virtually 


the whole world demand. It was esti- 
mated that the establishment of a home 
industry would result in a saving of $8 
to $10 million a year. Philblack, Ltd., 


when in full production, could make a 
yearly saving to this country of $4 mil- 


lion. The company was acquiring the 
lease of a site near Avonmouth and its 
engineers formally took it over and com- 


menced work there on May 6 this vear. 

In addition to the saving of dollars, 
which the production of carbon black in 
this country entailed, it was anticipated 
that a profitable export trade could be 
developed, particularly to Australia, 
where the market did not warrant the 
establishment of a domestic industry, but 
where the dollar shortage was great 
as in this country. 


as 


Agricultural Use of Ash 


SOME degree of success is said to have 
attended experiments carried out in Edin- 
burgh by the corporation cleansing depart- 
ment to utilise fine screened ash as soil 
dressing. Low-lying ground has been built 
up with as much as 10 ft, of finely screened 


ash to grow root crops directly in it. The 
dry weather has slightly hampered this 
experiment this year, but hay was 


successfully grown 12 months ago and the 
previous year. A further development is 
to remove the top soil and then replace 
it after dumping the screened ash. 
Although it lacks fertilising constituents, 
the ash appears to be able to release such 
components in the ground. 


LINSEED SUBSTITUTES 
Promising Reports on Vegetable Oils 
LOSELY 


following the announcement 


that a group under Prof. 
Hilditch, at Liverpool University, had 
discovered a substitute for linseed oil 
(THe CHemicaL AGr, 61, 141), comes news 
of further important research in 


connection with sunflower seeds. 

Oils obtained from niger seeds, safflower 
seed and sunflowers of suitable varieties 
grown in East Africa and Rhodesia, 
states the annual report of the Colonial 
Products Research Council, are of high 
linoleic acid content. It is expected that 
the oil from these seeds will equal or 
possibly surpass that of the soya bean in 


value to the paint industry. The U.S.A. 
is the greatest grower of soya beans, 


While an oil with a high linoleic acid 
content is required by the paint industry, 
an oil with a lower unsaturated acid con- 
tent is needed for conversion to edible 
oils of good palatable quality. 

‘I am working at present on investiga- 
tions to show whether it is variety of 
seed, environment or soil which is the 
de ‘termining - factor,’ said Prof. Hilditch 
last week. ‘‘ It is fortunate that there is 
a greater i. St towards those with 
lower unsaturated acid content as there 
would naturally be a much greater 
demand for production as a foodstuff than 


for the paint industry,’”’ he added. 

“The work, by the nature of it, will 
have to continue for a fairly long time 
before we get any results. Our long-term 
objective is to stimulate production of 
these oil-giving seeds primarily in the 
Commonwealth, or at any rate in the 
sterling area countries. We want to be 
rid of dependence on the Argentine and 
as independent as possible of the United 
Siates for these oils.” 


German Technology 
FURTHER 


reports on German industrial 


technique are now available from H.M. 
Stationery Office. Among these are :— 
BIOS i490. German gypsum industry 
(British, American and French zones), 
(17s. 6d.). 
BIOS 1867. An investigation into the 
steel bridge and constructional engineer- 


ing industry of Germany, (1Is.). 

Classified lists No. 18 (1s.) and 19 (2d.) 
of all reports on German and Japanese 
industries published up to August 31, 
1948, and technical indexes, parts 1 to 6, 
are also on sale. 
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American Coke and Chemicals 
Total Output of By-Products Increased 
RODUCTION of coke in the U.S.A. in tion of the principal coal chemicals. These | 
1948 established a new record for the increased in 1948, although yields per ton co 
industry with a total of 74,861,928 net of coal carbonised decreased because of cre 
tons, the highest figure ever attained. the poor quality of the coal charged and § pollut 
This was 1,416,078 tons (about 2 per cent) the high rate of oven operation. ) opera 
more than in 1947 and 824,111 tons (1 per Tar production increased 2,580,626 gal. | sewag 
cent) more than the wartime peak reached over 1947; ammonium sulphate or equiva- | tion. 
in 1944. lent, 34,763,170 lb.; gas 23,590,346 cu. ft.; | gests 
Comparative figures of yield and value and crude light oil, 1,110,602 gal. a poi 
for the previous three years and also those The total value of coke and breeze pro- © be fe 
of 1937 are given in the table below. duced and coal-chemical materials sold in The 
These figures, compiled by the U.S. 1948 reached a new record of | tion, 
Bureau of Mines, also reflect the produc- $1,230,234,113. Count 
inefhic 
STATISTICAL TRENDS OF THE COKE INDUSTRY ) body 
lated 
1937 1945 1946 1947 1948 F loval 
Yield of coal-chemical materials per ton of coal charged: 
nese ite en oY ret See ae 7.95 7.82 7.78 700 9 
Ammonium sulphate or equivalent a Ib. 21.84 20.22 19.79 19.66 19.52 | refus: 
Crude light oil , gal. 2.86 2.84 2.77 2.75 2.73 § The 
Surplus gas sold or used . cu. ft. 6.66 6.33 6.29 6.27 , to be 
Average gross receipts for coal-chemical materials per ) the 
ton of coke produced : Burg 
Tar sold and used $0.502 $0.447 $0.466 $0.605 $0.828 Dalk 
Ammonia and its compounds aha as $0.326 $0.356 $0.361 $0.423 $9.545 Th 
Crude light oil and its de rivatives (including sise 
naphthalene) , ae sa - .-  $0.435 $0.503 $0.467 $0.566 $0.685 dates 
Surplus gas sold or used $1.483 $1.413 $1.542 $1.678 $1.839 . 
Total coal-chemical materials (ine lading becess) $2.974 $3.069 $3.207 $3.710 $4.419 Is €V 
Inc 
their 
Expanded Scope of U.S. Chlorinated Benzene Industry wage 
ar 
RODUCTION has now begun at the acid of the desired strength. Mono- blam 
new million dollar chlorinated benzene chlorbenzene in the process is separated | !™™ 
production plant of the Columbia chemi- by distillation. Para-dichlorbenzene and In 
cal division of the Pittsburgh Plate Glass ortho-dichlorbenzene are recovered last — 
Co., at Natrium, West Virginia. and separated by distillation and crystal- aa 
The plant, under construction for more lisation. — ; ee : ac 
than a year, adjoins a large chlorine and Among the applications of muriatic acid | ae 
caustic soda producing equipment con are the manufacture of pharmaceuticals, | ~ Mi 
structed during the early years of the war. dyestuffs, pickling and cleaning metals, : 
. i and textile dyeing. Monochlorbenzene is shes 
Production of the chlorinated benzenes . F virtt 
k : ‘ used as a solvent for paints, varnishes and 
marks the division’s entry into the field ras 
i lacquers, and in the production of insecti- 8 
of organic chemical compound production. ‘ cher 
cides, drugs and other organic chemicals. cs 
Substantial quantities of chlorine will be P Eo A aR hi ili is n 
consumed daily in the manufacturing nr eee, S TNS Sp MeeNee of t 
aa gee : ’ & material, will be produced in seven screen rh 
— » which is somewhat similar to oil sizes for commercial use. It is used in a = 
Pree: ; . broad variety of agricultural and domestic — 
In the continuous chemical process, insecticides, in the control of tree- chie 
muriatic acid and monochlorbenzene are destroying insects and deodorants. Ortho- TI 
the first products. Hydrogen chloride dichlorbenzene is used as a solvent for dual 
is recovered as an anhydrous gas and then resins, tars, gums and in the manufacture cath 
absorbed in water to produce muriatic ol dyestuffs. Son 


ence 
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POLLUTION OF SCOTTISH RIVERS 


Possible Utilisation of Effluents 
From A SCOTTISH CORRESPONDENT 


COTTISH authorities are giving in- 

creasing attention to the causes of 
pollution of rivers, whether by industrial 
operation or by misuse of the waters for 
sewage disposal, and to means of preven- 
tion. Evidence currently available sug- 
gests that this position is again reaching 
a point where some decisive action may 
be forced, 

The Scottish Salmon Angling Federa- 
tion, meeting in Edinburgh, | blamed 
County Councils for pollution, because of 
inefficient sewage disposal methods. This 
body is to press to have the matter venti- 
lated and will bring home the point that 
loval authorities are themselves largely 
responsible for the situation through 
refusal to spend money on sewage disposal, 

The law on the subject was admitted 
to be most confused. At the same time, 
the Burgh of Musselburgh charged the 
Burghs of Bonnyrigg and Lasswade, and 
Dalkeith, of pollution of the Esk. 

These «and other complaints empha- 
sise a new interest in pollution, and a 
determination to bring matters to a head 
is evident. 


Industrial Responsibility 


Industrial concerns realise that it is in 
their own interests that some definite 
action should be taken. The fact that so 
far they have not been predominantly to 
blame is no guarantee that they will have 
immunity in the future. 

In view of the increasing costs of new 
materials, it has been suggested that it 
might be possible to reclaim more useful 
material from effluents. What was 
formerly useless waste and uneconomic to 
salvage may now prove of value, 

Mr. David Murray, in Glasgow, has 
pointed to the fact that the Clyde is 
virtually an open sewer for chemicals from 
gas works, paper mills, collieries and 
chemical plants. The flow of the river 
is normally strong enough to offset some 
of the dangers of these waste effluents. 
The Kelvin is also an open sewer, for 
which paper mills are regarded as being 
chiefly responsible. 

The need to develop a system of indivi- 
dual waste recovery, ws effluent purifi- 

sation in the Clyde Valley was urged. 
Some such systems are already in exist- 
ence and might be profitably adapted to 


the advantage of the firms concerned. 

Other Scottish rivers are equally in- 
volved. There is evidence that ever in 
the location of new factories, rivers have 
been regarded as legitimate means of dis- 
posal, even of such chemicals as cyanide 
used in electro-plating. 

Spent Chemicals 

It is being suggested now that the Direc- 
torate of Salvage and Recovery should 
investigate such disposal of spent chemi 


cals to determine whether use could be 
made of them. 

The intention is to tackle individual 
sources of material and to analyse their 
potential value in any other form. 

Whether it would be _ economically 


feasible to salvage much ee waste is 
less certain and a great deal of caution 
will be observed in advancing claims. It 


has been demonstrated, however, that in 
some instances effluent can be usefully 
converted. 


This approach differs from that of the 
other bodies involved whose main attitude 
is based on the harm to the amenities. 


Writing in the Glasgow Herald, a 
critic of the pollution of the Kelvin 
points out that recovery processes are 
already available and could be used if 
desired. 

**Soda recovery plants operating at 


quite high efficiencies have been standard 
practice in the paper trade for many 
vears. But pulp washing is one of the 
least studied processes in British mills. 
and it is with dilute black wash liquors 
that the trouble appears to lie,’’ he points 
out. ‘* These could be recovered at a cost 
either involving more fuel or the installa 
tion of counter-current rotary vacuum 
washers, so successful with wood, and 
adapted to the needs of esparto or straw. 


Valuable Solvents 


‘* Shortly before the outbreak of war in 
1939 a scheme was put forward which 
would enable the papermaker to recover 
the soda used in his digesters and at the 
same time from the lignin bodies produce 
valuable solvents, motor spirits, and oils. 

** Although sound technical advice pre- 
dicted handsome over-all profits, the 
paper trade could not at that time be 
persuaded to put up the capital required 
to set a co-operative scheme going. 
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LEATHER CHEMISTS CONFER 
Schedule for Next Month’s Meeting 


HE annual conference of the Society 

of Leather Trades’ Chemists will be 
held on Friday and Saturday, September 
16 and 17, at the University, Leeds. 


The programme opens at 9.30 a.m. with 
a paper by P. Danby (leather industries 
department, Leeds University), on ‘ The 


Chemistry of the Chamoising — Process,’ 
and other speakers in the morning session 


will be R. G. Mitton (British Leather 
Manufacturers’ Research Rancentaene. on 
‘The Planning and _ Interpretation of 


Experiments on Variable Material such as 
Leather,” and C. C. Posnett on ** Leather 
Chemists—Control and Development.”’ 

The afternoon session will be devoted 
to the business meeting of the society, 
and committee reports, preceeded by an 
address on ‘‘ Some Causes of Variation in 
the Composition of Fish Oils,” by J. A. 
Lovern (DSIR, Food Investigation, Torry 
Research Station, Aberdeen). 

On Saturday morning there will be two 
papers: ‘* Some Physico-Chemical Aspects 
of Leather Dyeing,’ by W. Siddall 
(science department, Northampton Col- 
lege of Technology); and ‘*‘ The Manufac- 


ture of Hide Glue and Gelatine,’’ by 

W. M. Ames. 

VALUABLE COAL CHEMICALS 
N indication of the value of some of 
the various chemical and other by- 

products Jerived in association with the 


production of manufactured solid fuel was 
given by the chairman of Coalite and 
Chemical Products, Ltd., Commander 
Buist, ut the annual meeting of the com- 
pany in London last week. Evidencing 
the company’s contribution to the reduc 
tion of dollar expenditure, he said it had 
sold last year 2 million gal. of motor fuel, 
£71,000 worth of liquid products for 
export and 9000 tons of mastic material, 
sufficient to provide substitute for soft 
wood floors for 50.000 houses. 

The chairman disclosed that two new 
sections of the refinery had been put to 
work during the last few weeks, and a 
third section would follow next month. 
Another addition to extract special and 
scarce phenols from _ effluent liquor, 
formerly run to waste, should be commis- 
sioned by the end of the financial year. 
These new sections would considerably 
increase refining flexibility and result in 
the introduction of new products. 

“The intensity of research is being 
maintained,”’ said Commander Buist. 


STANDARDISATION 
BSI Promotes Increased Output 


T the 48th annual general meeting of 


the British Standards Institution ‘last | 
McGowan, re-} 


week the president, Lord 
ferred to the greatly increased interest 
during the past year both by industry and 
Governme nt in the extension of voluntary 
standardisation on a national basis. 

The investigations by the committee 
for standardisation of engineering pro- 
ducts under the chairmanship — of 
Ernest Lemon had substantiated the view, 


long held by British industry, that the 
principles on which the BSI works are 
effective and can be extended. 


The Anglo-American Productivity 
Council had recently stressed the impor 
tance of standardisation and _ simplified 
practice, and Lord McGowan submitted 


that there was probably no more effective 
means for increasing productivity. 

Another significant development during 
the past year had been the co-operation of 
the nationalised industries with the BSI 
and the inerease in the _ collaboration 
among large industrial users with a view 
to assisting manufacturers to reduce the 
number of types and sizes. 

This progressive standardisation would 
greatly assist the economy of the country 
by enabling manufacturers to introduce 
longer runs and better methods, 

Mr. Roger Dunealfe, chairman of the 
institution, said that Government and 
industry have jointly agreed that indus- 
trial standardisation should be effected 
through the BSI and that ‘* industry ”’ 
included aJl the great professional institu 
tions. 


Sir William J. Larke, K.B.E., who has 
had a distinguished career in the steel 
industry, was elected as the new _ presi- 
dent of the institution. 

New U.S. Emulsifier 

A new emulsifier, S$-1072, an amber 

vidieiad viscous liquid which does not 


contain sulphonates, is being produced in 


the U.S.A. by the Glyco Products Co., 
Inc. It is readily soluble, cold, in ortho 
dichlorbenzene and is therefore of interest 
for the manufacture of orthodichlorben 
zene emulsion concentrates. The concen 
trate emulsifies rapidly, with little agita 
tion, in water over a wide range of con 
centrations. A concentrate is made using 
25-30 per cent, by volume, of the emulsi 


fier and 70-75 per cent orthodichlorben 
zene, 1 part of the concentrate is emulsi- 
fied in 50-100 parts water. 
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Bases of the Fermentation Industries 


Some Aspects of Fungal Metabolism 
by J. H. BIRKINSHAW * 


HE systematic investigation of the 
products of the micro-fungi was 
initiated by Wehmer who showed that 


oxalic and citric acid were major products 
of fermentation of Aspergillus and Peni- 
cillium species. The discovery of the pro- 
duction of citric acid laid the foundation 
for the fermentation citric acid industry 
which has nowadays become of consider- 
able importance. Other acids of commer- 
cial value produced by the fungi are 
gluconic (see page 183 this issue) and 
itaconic acid. 

These acids and a number of other simple 
acids of purely academic interest typify 
the oxidising capabilities of fungal meta- 
bolism. That the fungi are also capable 
of a reductive type of fermentation is 
shown by their production of ethyl alco- 
hol, glycerol, and the sugar alcohols such 
as erythritol and mannitol. 

A large number of other metabolic pro- 
ducts of more complex structure are 
known, which illustrate the synthetic 
activities of the fungi. It is possible to 
select from these products certain groups 
which show interesting chemical relation- 
ships. 

A brief review of some of the groups 
serves to indicate the type of pattern 
which is being formed by the few portions 
of the mosaic that have been pieced 
together. It is hoped that eventually 
these studies will throw considerable light 
on the mechanism of the fungal meta- 
bolic processes. 


Common Denominator 


reviewed 


The first groups to be are 
those on the acid citric, itaconic and 
succinic. The substances comprising 


these groups are elaborated in some cases 


by fungi, in other cases by lichens, which 
are symbionts of fungus and alga. The 


acids considered in these groups all show 
the characteristic of having long saturated 
carbon chains inserted as substituents in 
the molecule of the parent aeid. 


The next groups illustrated belong to 
the heterocyclic series but contain only 


carbon-oxygen rings. Examples of three, 
five and six membered rings are known. 


The tetronic acid series of fungal pro- 
* These abstracts reproduce some of the topies dis- 
cussed at last week's congress by the Royal Institute 


of Chemistry at St Andrews on industrial permentation. 


ducts forms an interesting family of 
closely related acids, showing only small 
differences in the substitue nts of the ring 


and having an obvious relationship with 


ascorbic acid and with penicillinic acid 
which has antibiotic properties. 
In the aromatic series a number of 


phenols and phenolic acids are encountered 
of varying degrees of complexity. Some 
ol these mz ry be regarded as based on 2: 4 


dihydroxybenzoic acid, others are p- 
quinols and thus closely related to the 
henzoquinones, which are also found as 
metabolic products. It is considered 


probable that the quinols and their corres- 
ponding quinones, which frequently occur 
tegether form an_ oxidation-reduction 
system which is closely concerned with 
respiratory processes. 

Only one example of 
is known, but a number of  hydroxy- 
anthraquinones have been isolated from 
fungi. These are based on 2-methyl- 
anthraquinone and form a closely related 
series in which the position and number 
of the hydroxy-groups is the main 
variable. If we consider these anthra- 
quinones as built up from phenols and 
phthalic acids, as in chemical synthesis, 
it is possible to visualise some of the 
simpler compounds, which occur as fungal 
metabolites, as possible precursors in 
biosynthesis. 

The metabolic 
sidered contain only carbon, 
oxygen. Other common biclogical ele- 
ments such as_ nitrogen, sulphur and 
chlorine enter into the composition of 
fungal products. Types of these are 
illustrated by the fungal antibiotics of 
known structure which are of proved high 


a naphthaquinone 


products so far con 
hydrogen and 


value in the field of chemotherapy and 
which are therefore of great importance 
in the medicinal chemical industry. 


ALCOHOL FROM MOLASSES 
by Dr. E. V. BELL* 


URING the period between the two 

wars, much scientific and technical 
progress has been made in the type and 
purity of the yeast used for molasses fer- 
mentation and in the fermentation plant 
employed. Specially selected strains of 
Saccaromyces cerevisiae capable of 








182 


yo high concentrations of alcc shol 
possessing stable and uniform charac- 
roe A are now employed 

Pure culture yeast plant suitable for 
growing yeast, uncontaminated with other 
organisms, up to a sufficiently large scale 
for seeding industrial alcohol fermenta- 
tions has been developed. The yields of 
aleohol and the quality have correspond- 
ingly improved. 

In recent years, advances in the fermen- 
tation of molasses for alcohol have been 
mainly along three lines :- 

1. The development of continuous fer- 
mentation processes. 

2. Methods for improving the medium 
prior to fermentation, and 

3. The ‘‘ re-use of yeast’’ process in 
which the yeast is recovered at the end 
of fermentation and used again for many 
subsequent fermentations. 

In the continuous processes, sterile 
molasses solution may be fed to a fermen- 
ter containing a pure yeast culture 
already developed there, according to the 
method of Alzola. When full, the fer- 
menting mash is made to flow through a 
number of fermenters in series, so thai 
when the mash leaves the last vessel it is 


completely fermented. Vhe feed of mash 
to the first fermenter is continued until 
the yeast in the system becomes infected 


and degenerates. The plant is then 
emptied, sterilised and re-stocked with a 
fresh yeast culture. 

According to the method of Karsch, the 
entire quantity of yeast in the fermenta- 
tion system is circulated through two fer- 
mentation vessels in _ series being 
recovered by means of a centrifuge from 
the fermented mash leaving the system 
«nd entering the grist fermenter along 
with fresh mash to the fermented. Other 
continuous processes employ — systems 
which include a tower or column dowr 
which the mash passes in contact with 
yeast. 

During the fermentation of molasses for 
alcohol production, various _ infecting 
crganisms may _ develop. The types 
— encountered are those producing 
acids from sugar and alcohol, an infection 
producing acrolein from the by-product 
glycerine and organisms which reduce 
nitrates in the mash, causing con- 
tamination of the important by-product 
carbon dioxide with nitrous gases. It 
would appear that in operating continu- 
ous fermentation processes, greater pre- 
cautions against the development of 
‘ulioction might have been taken than are 
necessary with the ordinary batch type 
of fermentation. 

During recent years’ several novel 
methods of preparing molasses mashes for 
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alcohol fermentation have been intro- 
duced. The molasses treatment process 
of Arroyo is combined with a special fer- 
mentation procedure, 

The yeast re-use process of the Usines 
de Melle is based on the suppression of 
the consumption of sugar for yeast proli- 
feration, once a sufficient quantity of yeast 
has been developed in the fermentation 
system. ‘This saving in sugar is said to 
result in a corresponding | increase in 
alcohol yield 

All the yeast present in the fermented 
mash is recovered by centrifuging and 
used for subsequent fermentations. Repro- 
duction of new yeast cells takes place only 
to the extent necessary to replace the 


| 


small proportion of cells which die in each | 


fermentation. 


ASEPTIC TECHNIQUE 
by A. PARKER * 


HE fundamental principles of aseptic 
technique in industrial fermentation 
were first recognised by Pasteur and his 
contemporaries, but these principles have 
been applied, in their fullest sense, only 
to industrial scale fermentations which 
have beer developed in recent years. 
Most fermentations practised hitherto 
have exhibited some _ selective action, 
favouring the micro-organisms whose cul- 
ture is desired, and tending to suppress 
the growth of infecting micro-organisms. 
The aseptic techniques used for these fer- 
mentations have only supplemented this 
selective action to the extent of assuring 
the economic success of the processes. 
Ceenenile, the ideal of making the 
fermentation plant and the atmosphere 
and materials used in the plant the exclu- 
sive preserve of the micro-organism being 
cultured has arisen only with the develop- 
ment of processes such as the manufac- 
ture of penicillin, where it is essential to 
combine all the principles of aseptic 
technique in a system which will guaran- 


tee that conditions of pure culture are 
maintained through all stages of 
fermentation. 

This is necessary because many types 
of bacteria, which produce an enzyme, 
penicillinase, capable of destroying peni- 
cillin rapidly, grow readily along with 
the penicillin species being used, and 


“ause serious loss of product if they 
not excluded. 

This idea] may be represented by the 
following principles which have guided 
the design and operation of plant for the 
manufacture of penicillin on the large 
seale. 


are 


(continued on page 184) 
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Gluconic Acid in Industry 
Useful Services to Tanning, Food and Metals 
by A SPECIAL CORRESPONDENT 
NLY within the last few years has durable leather than ordinary alu- 
gluconic acid assumed importance as minium sulphate, moreover, it in- 


an industrial chemical. Today this mono- 
carboxylic acid derived from glucose is 
finding application in the mineral tanning 
of hides and skins, textile dyeing, the 
acidising of oil wells, cleaning and pick- 
ling metals, cleaning milk cans and in 
the manufacture of various gluconates and 
also glucose delta lactone. 

Gluconic acid is the first oxidation pro- 
duct of d-glucose and is usually prepared 
by a fermentative oxidation of glucose. 
In its pure state the acid is a fine white 
powder with a melting point of 131° C 
and a specific rotation (@)p 
decomposes at 180° C. 

The commercial form of gluconic acid 
is usually a 50 per cent aqueous solution, 
a light yellow syrupy liquid having a 
specific gravity of 1.24 and possessing a 
very slight odour and a mildly acid taste. 
Although it is liquid at room temperature, 
ihe solution tends to solidfy when exposed 
io cold weather. In aqueous solution, 
giuconic acid is partially transformed into 
an equilibrium mixture with the gamma 


and delta lactones, both of which are 
inner anhydrides formed by the elimina 
tion of water within the molecule; the 


neutralisation 
solution 
gluconic 


actual 
an aqueous 
tained pure 


value, however, of 
behaves as if con 
acid. 
Stabiliser 


Gluconie acid forms soluble metal salts, 


and, what is of great interest, the presence 
of gluconic acid, or certain of the gluco 
nate salts, tends to hold many metallic 


ions in solution even when alkaline, For 
many applications where it is necessary 
to Pg 20 the pH v: alue of soluble metallic 
salts by the addition of alkali, the presence 
- gluconic acid prevents precipitation. 
The following industrial applications now 
utilise these unique properties :— 

(1) In mineral tanning using aluminium 
sulphate or potash alum, it is neces 
sary to increase the pH _ value 
towards the end of the tanning 
operation by the addition of sodium 
bicarbonate or soda _ ash. The 
presence of gluconic acid in the 
tanning bath prevents precipitation 
and also tends to improve the quality 
of the leather. Claims are made that 
aluminium gluconate gives a more 


6.7 deg. It, 


creases the absorption of dyes by 

the mineral tanned leather. 
(2) In the acidising of oil wells diffi- 
culty is often encountered due to the 
precipitation of iron as the acid is 
neutralised by the limestone. This 
precipitate prevents the desired 
flow of crude oil and defeats the 
object of adding acid. By adding 
gluconic acid to the acid, precipita- 
tion is entirely avoided. 
The addition of gluconic acid to 
electro-pickling and meta] cleaning 
baths is claimed to give certain 
substantial benefits, such as longer 
active tub life, low acid consump- 
tions and rapid pickling action. 
In metal plating this organic acid 
permits adjustments to the optimum 
pH without risk of precipitation. 
The cleaning of milk cans with 
ordinary commercial enon of an 
acidic type is liable to have a 
marked corrosive effect on the metal. 
To overcome the danger of corrosion 
the addition of gluconic acid is 
recommended. It possesses a low 
corrosion rate and also assists in the 
removal of dirt and of any alkaline 
film which might provide a medium 
for the action of bacteria. 


In addition to the use of gluconic acid 
for processes where it can prevent the 
precipitation of metals from solutions, 
this acid is also claimed to be of value 
in textile dyeing. According to dyeing 
experts in the U.S.A., the use of gluconic 
acid improves the penetration of direct 
colours and ensures more even results, at 
the same time, there is no weakening of 
the fibre, a risk which is always present 
when strong mineral acids are employed. 

The two most important gluconates are 
sodium gluconate and calcium gluconate. 
The first is a white crystalline product 
produced by neutralising gluconic acid 
with sodium carbonate or hydroxide. It 
is very odie in water. 

Like gluconic acid. this salt prevents 
the amphoteric metals, aluminium, iron, 
chromium, tin, and titanium, from being 
precipitated upon neutralisation of acidic 
solutions containing them. It is useful, 
therefore, in the plating of metals, tan 
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ning of leather and the mordanting of 
fabrics and weighting of silks. 

Recent developments in photography 
have shown that sodium gluconate is a 
useful ingredient of certain photographic 
developers containing metallic salts. 

Calcium gluconate has so far found its 
chief applications in the food and _phar- 
maceutical industries where it is highly 
esteemed as a soluble form of calcium. 
Although it has been suggested as a 
retarder to the setting of plaster, cement, 
and similar products, no worthwhile com- 
a use has yet been found for it in 
this fie 

econ delta lactone is a white crystal- 
line powder with a melting point of 
153° C, and a specific rotation (a)p 61.7., 
It is formed by the removal of the elements 
of water from the gluconic acid molecule. 
Although not an acid itself, the lactone 
is partially hydrolysed in water into 
gluconic acid. So far, gluconic delta lac- 
tone finds its major use in the food and 
pharmaceutical industries, where its acid 
properties are _the s source of its. usefulness. 


BASES OF FERMENTATION INDUSTRIES 
(continued from page 182) 


_1. The technique used for the prepara- 
tion of starter cultures in the laboratory 


must ensure completely the exclusion of 
all contaminants. 
2. The fermentation plant must be so 


constructed that all parts of it can be 
sterilised and that it encloses the culture 
from contact with outside contamination. 

3. The air supplied to the plant cul- 
tures must be sterile. 

4. The operation of the plant must be 
specified in such detail that relatively 
unskilled personnel can perform this in 
strict accordance with the simple sequence 
of actions laid down. 

5. Every stage of the system of culture 

must be carefully checked by examination 
of samples for the presence of living micro- 
organisms other than the culture. 
The way in which these principles have 
been applied in developing the techniques 
used for the manufacture of penicillin is 
illustrated by examples selected from the 
process. Methods are described by which 
the enclosed transfer of cultures from test 
tube to the final stage of the fermentation 
is undertaken, so that the chances of air 
borne :nd other contamination are virtu- 
ally eliminated. 

It is considered that the methods of 
zseptic technique developed for penicillin 
closely approach the ideal pure culture 
system, but it remains to be seen whether 
these methods are adequate for new pro- 
cesses yet to be developed. 
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SWEDISH ANALYSIS 
Estimation of Fatty and Resin Acids 


ATTY and resin acids have 

ferent esteriiication rates 
therefore possible to separate 
lylically. 
in present use are founded on this circum 


very dif- 
and it is 
them ana 


stance. As none of the reaction products 
formed is removed, a part of the fatty 
acids remains unesterified. Hence the 


results obtained generally lack a satisfac 
tory accuracy, states Mr. Viktor Persson 
in an article, the full text of which appears 
in Swedish in the last issue of Svensk 
Pappers Tidning. 

By means of carrying out the esterifica 
tion with a mixture of n-butanol and 
benzene it was possible to separate in a 
simple way the water formed and a com 
plete conversion of the fatty acids was 
cbtained. At the same time, however, 
partial esterification of the resin acids 
takes place. In order to reduce this as 
far as possible, the catalyst is used in 
low concentration and the temperature 
kept down during the treatment. 

Benzene sulphonic acid turned out to be 
a suitable catalyst. as it is not affected 
by the reaction. The concentration of the 
catalyst being constant, a_ definite 
amount of resin acids is esterified pro time 
— Thus it is possible to introduce an 

xact correction for the fraction of 
hie converted during the cooking. 

Sulphuric acid, on the other hand, 
reacts with the rest of the reaction com- 
ponents, and its concentration decreases 
successively. In order to obtain accurate 
values, the esterification is carried out 
with an oil bath, the temperature of 
which must not be too high. 

A great number of control tests on mix- 
iures of known composition showed the 
new method to give good reproducibility. 
Determinations according to the method 
as stated by CCA 15 now usually applied 
in Sweden, on the other hand, give too 
high resin contents and larger differences 
between double tests. 

Determinations _ of 


resin 


unesterified 


resin 
acids in the reaction mixture were meade 
titrimetrically, but in case of resin acids 
with varying molecular weights gravi 


metric methods should be applied. 


Coal -in Nepal 
Large deposits of high-grade coal are 
reported to have been discovered in the 
Terai Valley, on the Himalayan ranges 


of Nepal. 





Most of the analytical methods 
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SYNTHETIC SUBSTITUTE FOR PALM OIL 
U.S. Innovation May Aid Tinplate Production 
From OUR NEW YORK CORRESPONDENT 


TEAM of U.S. scientists, comprising 
W. R. Johnson, research metallurgist, 
LL. C. Kinney, supervisor of chemical engi- 
neering, and John M. Parks, supervisor 
of non-ferrous metallurgy, working at the 
Armour Research Foundation, Chicago, 
Illinois, are credited with having devel- 
oped a synthetic substitute for African 
and East Indian palm oil, a vital neces- 
sity in the making of hot-dip tinplate. 
Palm oil is used to provide a bath under 
which the tin solidifies smoothly and with- 
out excessive impurities on the surface of 
the steel. Some 7500 tons of such oil are 
used each year in the U.S.A. for this end. 
The present research was supported by 
the American Iron and Steel Institute. 
Over a period of years, the price of the 
oil has fluctuated widely, rising from 3 
cents per lb. before the war to a wartime 
peak of 4) cents. Moreover, all this oil 
is now imported from North Africa and 
the East Indies over long shipping routes, 
and the U.S.A. is in a strategically un- 
favourable position in an emergency. 


Common Vegetable Oils 


According to the three Chicago scien- 


tists, dimerised linoleic acid (dimer acid) 
was selected from a large number of 


possible substiiutes for palm oil as having 
the best possibilities. 

The dimerised acid, separated by dis- 
tillation, consists of two linked molecules 
of linoleic acid. It is almost entirely free 
fatty acid. By virtue of its molecular 
structure, the material has a high flask 
point—600 °F. as compared to about 
4170°F. for palm oil—and a_ volatility 
about one-third that of the African 
product. 

In making hot-dipped tinplate, sheets 
of pickled steel are passed through a _ flux 


into a bath of molten tin and through an 
18-in. layer of hot (450°F.) palm oil. 
Three sets of rolls, operating in the oil, 
smooth and thin the tin coating. In 
seeking a_ suitable substitute for the 


natural product, the scientists were faced 
with a formidable list of requirements. 
For an oil to function properly in a tin 
pot, it must conform to at least the fol- 
lowing characteristics : 

It should make smooth, bright, good 
quality tinplate; drain rapidly and freely 


from the sheet; possess low volatility and 


high flash and _ points; neither oxidise 
nor polymertse sadily; clean readily 


from the sheet; aa be of low viscosity at 
100° to 200°F. so that it may be pumped 
or poured readily. 

A thin oil layer, if allowed to remain on 
the sheet, affects the final employment of 
ihe sheet. The oil has to be non-toxic, 
odour-free, and preferably edible; should 
not become rancid during storage; or 
interfere with lithographing, lacquering, 
or soldering procedures and should retard 
atmospheric corrosion. 


British Experience Consulted 


The final selection of dimerised jinolei« 
acid was made only after extensive basic 
research on tinning oil action, including 
study of British information on the subjeci 
and the work of the British Tin Research 
Institute. A mill test on this material, 
made in a Jones and Laughlin Steel Cor- 
poration plant, was encouraging, althongh 
the dimer acid tended to increase in 
viscosity. 

Subsequent work was devoted to a study 
of dimevised acid base materials, and 
because the acid made a good showing in 
the mill test, three general lines of 
approach to further work were followed: 


Correction of undersirable — viscosity 
characteristics of dimer acid by the use 
of addition agents to improve low tem 
perature viscosity and to retard heat 


bodying; 


Examination of various es‘erified dimer 
acid products which are kaown to have 
satisfactory low temperature viscosity 


characteristics and which give promise of 
good resistance to heat-bodying; 
Examination of certain little known 
materials such as Mexican jojoba oil, which 
on the basis of the known composition 
should have highly desirable properties 
The sucvessful laboratory results thus 
far achieved are expected to have wide 
economic importance for the steel indus 
try. The scientists believe that there is 
a good possibility of finding a synthetic 
tinning oil which will be superior to palm 
oii in strategic availability, performance, 
and although such 


cost, an oil may 
require some modification in tinning pro- 


cedures and equipment. 
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WEATHERING OF PLASTICS 
Tests Simulate Service Conditions 


ITH the increasing use of laminated 

plastics in aircraft during the past 
few years, especially in accessories and 
semi-structural parts, the need has 
developed for more comprehensive inform- 
ation regarding the action of the weather, 
temperature, and humidity on the pro- 
perties of these materials. 

Accordingly, the U.S. National Bureau 
of Standards, under the sponsorship of 
the National Advisory Committee for 
Aeronautics, undertook an investigation 
to determine the effects of outdoor 
weathering, accelerated weathering, and 
accelerated service conditions on the 
weight, dimensions, and flexural proper- 
tives of representative phenolic and un- 
saturated-polyester plastics. The test 
materials were commercial products, and 
included nine laminated plastics and a 
macerated-fabric-filled phenolic plastic, 
types commonly employed in aircraft. 


Strength Increased 


In most of the tests the 
weight and superficial dimensions were 
negative, any positive changes being in 
thickness. The flexural tests revealed 
several cases in which increases in flexural 
strength resulted from the accelerated 
weathering and service conditions, These 
increases in strength were attributed to 
further cure of the resins. The tests were 
of several kinds and included one year and 
two years’ natural exposure, and acceler- 
ated weathering by ultra-violet light (120 
180 hours) and temperature cycles (70 
175°F.). 

Results of the laboratory ageing tests 
did not in all cases correlate with the 
resulis of outdoor weathering. A labor: 
tory evaluation procedure for a material 
or group of materials must therefore be 
selected on the basis of the —~ rials, the 
prope rties to be dete srmined, and 
ditions which the materials. will 
service, the bureau reports, 

In an accelerated service 
materials except the — asbestos-fabric 
phenolic Iaminate increased in thickness. 
This material was also the only one which 
increased in flexural strength and flexural 
— of elasticity. 

The asbestos-fabric phenolic 
fabric unsaturated-polyester laminates 
were the most resistant of the materials 
tested. The paper-base phenolic lamin 
ates were not so stable in weight and 
thickness afier outdoor weathering. 
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WELDING CONTROL 
Preventing Tip Pick-up 


ESIGNED to provide a gradual in- 
crease in welding current at the 
beginning of the weld, a new slope conr 
irol for use as an accessory with either 
synchronous or non- synchronous resis 
tance machines which materially reduces 
tip pick-up in spot welding aluminium, 
magnesium, and their various alloys, has 
just been reported in the U.S.A. 
The new accessory is intended for 
mounting in the side ‘of synchronous con- 
trols, or can be supplied in a_ separate 


enclosure for use with older types and 
non-synchronous control. 

The operator's panel consists of two 
dials and a transfer switch. The setting 


of one dial, which is graduated from 3 io 
13 cycles in one-cycle steps, determines 
the time for the welding current to reach 
a final value from its “initially low one. 
The other dial, graduated in per cent of 
the final current, permits adjustment of 
the initial value of the welding current. 
The transfer switch facilitates disconnect- 
ing the slope control for those operations 
for which it is not needed. 

Laboratory tests made by the General 
Electric Company’s control division are 
claimed to have resulted in obtaining 20 
times as many spot welds on .064-in, 24 
ST Alclad aluminium, before — sticking 
eceurred, as were obtained without the 
control. 


POLYMER CORPORATION 


APITAL expenditure totalling 
nilhon is provided for in the 
budget of the Polymer 
Crown-9wned company, it is disclosed fol 
lowing the annual meeting of the board 
of directors, at Sarnia, 7 Canada. 
The principal item will be $1.1 million for 
ethane cracking furnace , designed to 
double the corporation’s sulnen of ethyl 
ene and provide for increased sales to Dow 
Chemical of Canada, Ltd. Greater pro 
duction will also enable the polymer Cor 
poration to raise its own output of styrene. 
As a result of the co-operative arrange 
ment, certain ethane cracking furnaces, 
surplus to Dow’s operations at Freeport, 


1949 
Corporation, 





Texas, U.S.A., were made available to 
Polymer. This put forward by several 
months the date when increased supplies 


of ethylene would be available. [rection 
of the ethane cracking furnaces is already 
well advanced at the Polymer Corpora 
tion’s plant. 


$2.25 
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MINING AND METALLURGY 
The Economical Uses of Ores and By-Products 


Hi Fourth Empire Mining and 
Metallurgical Congress, which took 


place from July 9 to 23 in London, with 
technical sessions at Oxford and excur- 
Edinburgh 
was in every 
gave all con- 


znd Newcastle-upon-Tyne, 
way a great success. It 


}verned with these industries and with the 


(evelopment of the mineral resources of 
the Commonwealth an opportunity to 
discuss all related problems and progress. 
fhe technical papers and lectures —more 
than 40—were presented in the following 
nine sessions: Mineral resources; modern 
methods of prospecting, some physiologi- 
cal and psychological effects on workers, 
petroleum, coal, present-day trends in 
mineral dressing, metallurgy and metal- 
lurgical industries. 

The following notes give extracts of a 
characteristic selection from the twelve 
papers on metallurgical industries :— 

W. 2B. Boggs dealt with some modern 
developments in copper pyrometallurgy 
He gave elaborate details of the chief 
iypes of furnaces now used, stressing that 
electricity is destined to play a very impor- 
tant part in the future of copper metal- 


lurgy. Dealing with roasting, converters, 
cathode refining furnaces and reverbera- 


furnaces, the paper concluded with 
importunce of using the proper fuels 
ind refractories so that with various 
altering furnace designs an increased ton- 
nage is smelted with diminished fuel con- 
sumption. 





Last Zinc Smelters 


S. W. K. Morgan outlined the develop- 
ment and present-day operation of the 
two zinc smelting plants at Avonmouth 


and Swansea. These 
representatives in this country of a once 
¢xtensive industry. It is argued that the 
fact that they have survived is due to a 
readiness to adopt the most economical 
methods of production, coupled with 
ay og to make full use of every value 

the incoming cre. No English ores are 
hvailable and consequently all of the 


are now the only 


170,000 ions of concentrates required 
annually must be imported, and bought 
in competion with smelters abroad. He 
described the new methods which the 
home industry has adopted for the sinter- 
ing and distillation process and for the 
production of high purity zinc. The elec- 


trolytic zine industry was discussed in a 
paper by Harry Hey, Australia. 
Waste Sulphur Gases 

W. S. Kirkpatrick, Canada, described 


the economic utilisation of waste gases by 
the integration of base metal and chemi- 
cal fe srtiliser operations at Trail, B.C. 
Necessitated by an atmospheric pollution 
problem, chemical plants were constructed 
to deal with the waste sulphur gases from 
the metal-producing plants in a manner 
that would not add to the cost of pro- 
ducing metal. Actually only one of the 
integrations is  essential—namely, the 
recovery of sulphur dioxide from the 
metallurgical plant roaster gates. All 
other integrations, although secondary 
to the principal objective, have become 
important to the overall operation result- 
ing in economic gains and in some cases 
disposing of nuisance wastes. They have 
reduced or completely abolished the im- 
portance of some raw materials and have 
increased the efficiency and recoveries of 
the operations. In some cases the chief 
advantage }.as been in the increase in the 
capacity of equipment, thereby reducing 
the capital charges. These developments 


give support to the contention that the 
integration of base-metal mining and 
metallurgical operations with chemical 


fertiliser production is techni 
attractive proposition. 

Major C. J. P. Ball presented a paper 
on extraction, alloying and fabrication of 
magnesium. Given comparative cost of 
power and raw materials, the electrolytic 
process operated by Magnesium Electron, 
Ltd., can compete with United States 
costs, yo since all the raw materials 
required are available in Britain, this 
country can produce the whole of its mag 


sally an 
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nesium metal requirements if it so desires. 
New alloys have been developed, the im- 
proved properties of which are opening up 
iresh fields of usage. It has been demon- 
strated in practice that these alloys can 
be fabricated satisfactorily on steel equip- 
ment at steel speeds. It is probable that 
the greatly improved workability of the 


new zirconium-containing alloys — will 
enable fabricating costs to be reduced so 
materially as to make their use more 
generally attractive. 

Sir William Griffiths, D.Se., gave a 
forecast of the nickel industry twenty 


years on, with reference to the by-pro- 
ducts of nickel production. The nickel- 
sulphide ores of Canada have become one 
of the largest sources of copper in the 
while i 


Empire, they are possibly the 
largest single source of platinum metals 
in the world. They provide significant 


quantities of gold and silver and make a 
useful contribution to the world’s supply 
of cobalt. Selenium and tellurium are 
extracted from them, and, if present 
developments in the flash smelting of 
nickel and copper concentrates with oxy- 
gen confirm early promise, they will form 
an important source of liquid sulphur 
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cioxide as well as sulphuric acid. As for 
nickel itself, the past twenty years have 


confirmed its ikon as one of the most 


useful metals available and as a prominent 
factor in making possible civilised life as 
known to-day, and during this time the 
world’s peacetime demand has more than 
doubled. To meet this demand ores of 
lower and lower metal content have had 
to be utilised. 
each ton of ore mined in 1948 was only 
27 lb., as compared with 43 lb. of nickel 
per ton of ore in 1938. 

Coinciding with the 
exhibition 
Earls court, showing a comprehensive 
collection of coal cutters, conveyers, power 
loaders, electric and compressed air drill- 
ing machines, pneumatic picks, electric 
equipment and a variety of accessories of 


congress 


The metal obtained from | 


was an jf 
of underground machinery at | 


which many exhibits were running unde or | 


power. The Institution of Mining and 
Metallurgy held in connection with the 
Congress a Symposium on _ the 
of Non-Ferrous Metals, 
lecture by Dr. C. H. Desch, 
effect of impurities on the properties of 
metals, while 19 papers dealt with the 
refining of non-ferrous metals. 


F.R.S., on the 





Canada’s Chemical 


HE upward trend in production by 

Canada’s chemical industries was 
maintained in 1948 when the value (exclu- 
sive of shell-filling) reached a record total 
of $554 million. 

The advance of $104 million over the 
1947 figures, revealed by the preliminary 
report of the Dominion Bureau of Statis- 
tics, shows an apparent increase of 23 per 
cent. More than half this gain, however, 
was due to a change in statistica! proce- 
dure, which included the vegetable oils 
industry among the chemical activities. 

Higher output values were recorded for 
all industries, the percentage increases 
over 1947 being: Heavy chemicals, 20.6; 
fertilisers, 7.1; paints, 15.5; soaps, 18.2; 
coal tar distillation, 3.1; toilet prepara- 
tions, 10.1; compressed gases, 14.8; medi- 
cinals, 0.3; polishes, 17.5; inks, 12.8; adhe- 
sives, 26.1; primary plastics, 21.5; and 
miscellaneous, 6.0. The vegetable oils 
industry gained 37.0 per cent. 

Imports of chemicals and allied preducts 
in 1948 were the highest on record at #115 
million, an increase of nearly 5 per cent 
over the previous year’s total. About 90 
per cent of the imports were from the 
United States and nearly 6 per cent from 
Britain. 


The value of exports in 1948 was $79.8 


and Metal Totals 


million, a decline of about 5 per cent from 
1947. Fertilisers accounted for $36.4 mil- 
lion, acids $5.7 million, sodium compounds 
$4.8 million, synthetic resins $5.2 million, 
calcium compounds $2.8 million, paints 
and pigments $6.2 million and medicinal 
preparations $3.1 million. 


Growing Output of Base Metals 


Output of metals in Canada in May this 
year showed a general increase, except- 
ing nickel, which was sightly lower than 


in the same month of 1948, according to 
the Dominion Bureau of Statistics. 

Production of new primary copper rose 
to 21,700 tons (20,700), while the total for 
the first five months of the year was 
108,400 tons (102,300 in 1948). 

May output of primary silver was 
1,355,100 fine ounces, as against 1,125,600 
in April and 1,072,700 in May, 1948. 

Production of primary lead advanced 


to 17,800 tons compared 
April and 12,700 in May 
cumulative total being 
(62,100). 

Production of primary zine reached 
24,800 tons, compared with 17,300 in April 
and 20,500 in May, 1948. For the five 
months output was 107,600 tons (93,300). 


with 11,300 in 
last year, the 
60,300 tons 
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introduced with a | 
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PHYSICAL CHEMISTRY OF IRON AND STEEL 


Likely Source of Important Technical Gains 


MONG the papers presented before 

the recent Fourth Empire Mining and 
Metallurgical Congress was an important 
contribution by Sir Charles Geodeve, 
I.R.S., on ‘‘ Future Trends in the British 
Iron and Steel Industry.’’ In this, Sir 
Charles made brief reference to the 
researches into the physical chemistry of 
the steelmaking process. 

The physical chemist apparently is still 
catching up on the art of making iron and 
steel, “but the impact of physical 
chemistry in all aspects of iron and steel 
manufacture is likely to become substan- 
tial 

In recent years there has been a greai 
increase in knowledge of the thermo- 
dynamics of solutions of both useful and 
deleterious elements in liquid and solid 
iron. This knowiedge includes the mutual 
effect of one solute on another, and is 
fundamental to the chemistry of refining, 
cf solidification and of the formation of 
inclusions. It will certainly lead to ingots 
and sections which are purer, more consis 
tent and better structure. 


Progress in London and Glasgow 


Rather more information about these 
researches is available in the recently 
published Annual Report of Council of 


BISRA for 1948. The chemistry depart- 
ment reports work undertaken by mem- 


bers of its Physical Chemistry Section 
working at Battersea, Imperia! College 


and the Royal Technical College, Glasgow. 
At Battersea, kinetic studies are con- 
tinuing of the hydrogen reduction of 
ferrous oxide and magnetite produced by 
oxidation of pure iron under controlled 
conditions. Measurements have _ been 
made at temperatures from 90 to 
200° C. and the observed overall tempera 
ture coefficient for the reduction rate is 
small. Initial induction periods have 
been obtained with Fed below about 
680° C., but not with Fe.0,. 

The conditions for movement, and _ the 
rates of movement of sulphur, between 
€O and CO: gas mixtures containing this 
element, and liquid iron protected by 
basic slags, are being investigated. The 
object is to determine whether consider 
able losses of sulphur to the furnace gases 
can possibly exist in the open hearth 
ceca. 


At Imperial College, the effect of carbon 


on the behaviour of sulphur has_ been 
measured, and the results published. _ It 
is very interesting to note that saturation 


of liquid iron with carbon halves the capa 
city of the metal for dissolving sulphur. 
The effect of high sulphur contents on the 
capacity to take up carbon is now under 
investigation. 

Other thermodynamic _ investigations 
which are being pursued include the study 
of silicon in liquid iron, oxygen in solid 
iron and the conversion of oxide to sul- 
phides. Attempts to solve the important 
problem of hydrogen in steel include 
measurement of the thermodynamics and 
kinetics of the absorption of hydrogen on 
solid iron with a view to determining 
under what conditions surface processes 
become rate controlling in the movement 
of hydrogen across the iron interface, 

A method for the determination of dis- 
solved oxygen by hydrogen reduction has 
been successfully developed and an appara 
tus for the determination of total oxygen 
by vacuum fusion is now being con- 
structed. A rot tating hearth furnace for 
Geoxidation experiments is also under con- 
struction. 

There is no doubt that, under the wise 
direction of Sir Charles Goodeve, the 
association is capable of making possible 
in the steel industry some most important 
advances in efticiency as more and more 
of these researches reach the stage of full 
application. 


Electronics Exhibition 
THE many 


and diverse applications of 


electronics were well illustrated at the 
fourth annual exhibition of the North- 
West section of the Institution of Elec- 


tronics held at the College of Technology, 
Manchester, recently. 

Among the variety 
terest to science and industry were 
devices for counting, recording, and con- 
trolling the temperature of furnaces and 
the speed of machines. Instruments for 
detecting gas in mines and metal in wood, 


of exhibits of in- 


and _ for measuring moisture content, 
pressure, viscosity, and thickness of 
paint are included in the range, 

Two of the latest types of electron 


microscope and an electroencephalograph 
were also demonstrated. 
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Non-Ferrous Metal Statistics 
Rising Stocks of Copper, Zinc and Lead 


HE figures of production, consump 









PRODUCTION 





. » Virgin and remelted 3,371 
tion, and stocks of non-ferrous metals Comune. 
in the United Kingdom in June, supplied Virgin (incl. debased) 7.017 13,645 
by the British Bureau of Non-Ferrous — and scrap 7 B64" 
x * ° 4° ° Lxports . 20) 
Metal Statistics, an abstract from which Gectan Senin: 
is published below, reveal a_ general Govt. and consumers 13,84 75,389 
increase in stocks. Closing stocks of * Includes small quantity or zine in concentrates 
H =7Q ons : rec chemicals, ete 
blister copper were 578 tons more than consumed Givestiy for chemien! 
at the end of May; those of refined copper LEAD 
increased by 8956 tons; unwrought zine in , ; ; aoe 
« ong ols ent 
concentrates by 3186 tons; slab zine (all Lead sacra of 
grades) by 14,648 tons; imported virgin in Imported second 
lead by 12,454 tons; English refined lead Concen- —— Raat ary on 
, Re ae af. , Oc a trates eat tefines am 
by 584 tons; tin metal by 919 tons. Oddie taoiea hnatiliie 
Long Tons Other than Govt 
Blister Refined and consumers’ is 43,160% — 4 156* 
OPENING STOCKS : Copper Cc opper IMPORTS . a 4 19,807 165 
Govt. and consumers’ 38,209 79,3 PRODUCTION : 198 2.777 
Imports CONSUMPTION : 199 9,269 4,651 13,346 
PRODUCTION : Exports 72 
Primary ... 10,562 CLOSING STOCKS 
Secondary j Other than Govt 
CONSUMPTION : os 10.670 2 "404 and consumers’ BY | 5d,614* 4,034* 
Secondary 13,806 
Exports. 4,421¢ 3 
CLOSING STOCKS : TIN METAL 
Govt. and consumers’ 38,787 88,238 ican Sn 
* Rough copper. ee ee Pi it na 
+ Includes 3,252 tons rough copper dispatched to page a CONSUMERS’ STOCKS (at end of 15.762 
Belgium and 1,157 tons rough copper to Germany for a or $ ee 
refining on toll. PRODUCTION 2776 
GROSS OUTPUT OF MAIN COPPER, ALLOY AND CONSUMPTION .. 1,797 
PRODUCTS EXPORTS AND RE-EXPORTS 271 
Unalloyed copper products 26,498 long ton= 
Alloyed copper products 20,652 
Copper sulphate ; 3.548 ANTIMONY 
Long Tons 
UNWROUGHT ZINC TOTAL CONSUMPTION OF ANTIMONY METAL 
Long Tons AND COMPOUNDS : 366 
Zinc in Concentrates TOTAL CONSUMPTION OF ANTIMONY IN 
(estimated gross Slab Zin SCRAP ; ; 199 
Zine content) (all grades) 
OPENING STOCKS : CADMIUM 
Govt. and consumers’ 10,655 60,741 Long Tons 
Imports 10,208 16,524 TOTAL CONSUMPTION OF CADMIUM 32.50 
Reviving Prospects of S. Rhodesian Platinum 
ENEWED interest is reported as renewed hopes, which had becn dashed 
E . 2 » 
being displayed in_ the piatinum during the ‘‘ boom in 1920, for mining 


deposits of Southern Rhodesia. Of nearly 
80 blocks of claims registered recently in 
the Bulawayo district, nearly half were 
in respect of platinum deposits in the 
Belingwe area. 

From time to time Rhodesia’s piatinum 
deposits have attracted considerable 
attention in the past, it is stated in a 
recent issue of South Africa, and investiga- 
tions have been carried out in an attempt 
to overcome technical difficulties ir the 
extraction of the metal and in relation to 
marketing it. In 1932, new discoveries 
concerned with the extraction of platinum 


deposits and investigations in the Belingwe 
area attracted widespread interest. 

The potentialities of the Belingwe de- 
posits were thought by some to be worth 
some £40 million. Selukwe_ deposits, 
were estimated at double this figure. 

It was estimated that the working costs 
then would not exceed 9s, 6d. a ton, and 
it was believed that Rhodesia could chal- 
lenge Russia’s supremacy as the world’s 
producer of platinum. The method of 
extraction, however, apparently proved 
too expensive. Platinum is valued at 
about £19s. 10s. an ounce. 
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HARD CHROMIUM PLATING 
Electrolytic Deposits on Light Alloys 
by J. I. CORDWELL 


ARD chromium plating, comprising 
; a treatment of surface hardening 
which up to now has been employed on a 
| wide range of steel components in recogni- 
tion of the property which it confers of 
greatly increasing the useful working life, 
nas had its field of application much 
extended during the last few years to the 
processing of light alloys. It has served 
lito overcome many problems associated 
}with the use of parts made in the light 
jalloys, where lightness is an_ essential 
ature but where a harder surface than 
the alloy itself can afford is also necessary. 
As hard chromium plating differs prin 
cipally from ordinary chromium plating— 
termed decorative chromium—by _ the 
thicker coating of the electro-deposited 
chromium—this being of the order of 20 
io 0.1 mm, in the case of hard chromium 
and of the order of a few 4 in the case 
fof ordinary decorative chromium—direct 
technical interest attaches to the applica 
} tion of a thick chrome coating to the sur 
face of components of aluminium alloy 
which have been previously nicke] plated 
in an ordinary chromium plating bath. 


A Satisfactory Base 


The nickel deposits seemed in actual 
practice to be sufficiently hard for 
lithe provision of a_ satisfactory base 
for the chromium layer, capable of 
standing up to _ fairly severe treat- 
ment. In recent tests it was con- 
firmed that the deposit of chromium on 
nickel flaked off even in the plating bath, 
and this happened whatever the type of 
surface preparation utilised, whenever the 
coating exceeded a certain thickness in 
the neighbourhood of 104. This pheno- 
menon was due apparently to very strong 
internal tensions. 

To follow this up, frictional tests were 
conducted on some trial pieces chromium 
plated in this manner, on which the thick- 
ness of the chromium plate approached 
closely <o the limiting value.. These tests 
demonstrated that, with good” surface pre- 
paration, very adherent coatings could be 
obtained, which did not flake off during 
the wear test but wore away  progres- 
sively. 

Unfortunately, however, the resistance 
of the coating to rubbing and wear was 
still considered to be too low and did not 








give satisfaction as regards the object of 
ihe research. As a consequence, it was 
found necessary to develop a fresh process 
ot hard chromium plating, permitting of 
obtaining on aluminium thick deposits of 
chromium (e > 104), very adherent and 
possessing also a particularly high degree 
of hardness. 

Nickel plating before applying the 
chromium deposit was found no. to be 
necessary and, other deposits capable of 
adhering to aluminium components such 
as zinc, copper, etc., being too soit to sup- 
port thick layers ‘of chromium, it was 
decided io try to deposit the chromium 
directly on the aluminium without an 
intermediate undercoat, 

Surface Preparation 

The whole problem consequently re 
solved itself into finding a satisfaciory 
type of surface preparation, capable of 
eliminating the natural layer of oxide 
which prevents the satisfactory adherence 
of the chromium deposit and at the same 
time to create a surface in relief favour- 
able to the mechanical adherence of the 
chromium deposit. 

Among the various methods proposed 
in the Sockauiel literature to resolve this 
general problem of the adherence of elec- 
trolytic deposits on the light alloys, the 
most promising ones appear to be those 
which comprise the employment of solu- 
tions of chemical stripping agents, by 
immersion of the light metal pieces in acid 
baths (HCl and HF) which can also con- 
tain a heavy metal salt (Ni, Mn). These 
methods are, in practice, the most simple 
to employ and permit the best results 
from the industrial point of view in the 
domain of electrolytic chromium deposi- 
lion direct on the light alloys. 


Acid Immersion Solution 


Tests have shown that in the case of 
direct chromium plating an acid immer- 
sion solution can give good results, pro- 
vided always that it has the power of 
exerting on the surface of the object a 
marked corrosive action, without being in 
this respect too aggressive. 

On the other hand, no chemical clean- 
ing bath can serve indiscriminately for all 
and every one of the light alloys. Indeed, 
a solution which is capable of giving 
excellent results for a given alloy is not 
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sapable of being applied at all to the same 
alloy whose structure has been modified, 
for example by thermal treatment. 

In general, so that a cleaning bath 
should be capable of giving satisfaction, 
it is necessary that the structure of the 
base metal permits of a fine and regular 
attack on the surface, so that there are 
formed, during the cleaning process, 
numerous superficial cavities in which the 
electro-deposited chromium can key itself 
mechanically. The nature of the cleaning 
solution to be used will be accordingly 
determined by the composition and struc- 
ture of the alloy that it is desired to 
chromium plate. 


Electrolytic Couples 


the formation of this etched 
structure, proper to the keying of the 
deposit, it has been found necessary in 
every case to add to the acid bath a salt 
cof a heavy metal, which allows the corro- 
sive action of the acids employed to mani- 
fest itself energetically as a consequence 
of the formation during the cleaning of 
multitude of electrolytic couples, devel- 
oped by the presence of this heavy metal 
in the bath. 

After cleaning, the surface of the metal 
treated is covered with a deposit more or 
less adherent of the metal addition con- 
tained in the bath, which it is absolutely 
necessary to eliminate before the chrom- 
ium plating stage. This is necessary to 
ensure that the electrolytic deposit of 
chromium will be adhering strongly to the 
support metal in the final stage. 

It will be readily conceived that the 
deposition can only be favourably effected 
on a base more or less clean. The chemi- 

cal treatment utilised for this effect, in 
certain cases, will not be able to dissolve 
completely the deposit obtained by chemi- 
cal displacement, but it will be found that 
the adherence of the chromium coating 
does not suffer from this, 


To favour 


Keying the Plating 

It may be added here, that from 
test results it would appear thai 
particles of the chemical Toast, 
after the chemical cleaning stage, remain 
at on certain alloys, in the cavities 

ated by the etching, participate in the 
mechanism of the keying of the electro- 
deposited chromium. 

Below are given details, from the prac- 


the 
the 
which, 


tical aspect, of the method of _em- 
ployment and the field of  utilisa- 
tion of these two types of clean- 


ing solutions which have been studied in 
detail and have permitted of the obtain- 
ing of good results, 

The first solution is composed of nickel 


THE CHEMICAL AGE 


6 August 1949 


chloride, hydrofluoric acid, and __ boric 
acid. The quantitative composition is: 
NiCl, 100 gm./litre; hydrofluoric acid 2 


per cent; boric acid 4 per cent, 

The components leaving the degreasing | 
bath, after a rapid rinse, are immersed! 
in the solution heated to 25°-30°C. until] 





the gaseous emission caused by the att ick | 
of the bath on the light. alloy diminishes | 


The surtace is then more or 
covered with a deposit of 


in intensity. 
less uniformly 


nickel, which is dissolved off with a rapid 
rinsing in a_ solution of nitric ple _at 
36° Bé, in the cold. When the emission | 


of hydrogen is finished, in mos: cases at 
the end of 30 sec., the components 
removed from the bath, washed copiously 
in running water and dried before the 
chromium plating, 

Speaking generally, this type of solution 
gives good results on ordinary aluminium, 


on alloys containing either magnesium, 
such as Duralinox, or else magnesium and 
silicon, such as Almasilium. It is not 


suitable, on the other hand, for the copper 
bearmg alloys of the Duralumin type. 


Porosity Holes 
When 


a cast alloy is being processed, 


is necessary to ensure that the surface of | 


the object is not pitted with scattered 
porosity holes, on which the _ electro- 
deposited chromium would have a itend- 
ency to form bridges which would prevent 
localised adherence to the base metal. 
This is the reason why the best results are 
generally obtained on chill castings rather 
than on sand castings. 

It will obviously always be of advantage 
to conduct a preliminary research to 
develop an _ appropriate pre-treatment, 
such as stirring, so as to divide as far as 
possible the impurities throughout the 
whole of the metal mass, and ihus to 
obtain a fine and regular attack on the 
surface. It may easily be seen, for 
example, that the attack of the bath will 
be exercised much more regularly on an 
object in which this has been done than 
one which has not been handled in 
way. 

In the first case, the fine texture of the 
eutectic, in multiple areas of the surface, 
is favourable to the keying of the deposit, 
while otherwise there is a coarser distri- 
bution of the eeeeane in the interior 
of the metal which favours the formation, 
during the pickling stage, of large cavities 
in which the deposit cannot adhere. 

A micrographic examination was made 
of an Alpax cylinder block which was 
chromium plated after a surface treatment 
of this type. The manner in which the 
electro-deposited chromium had adhered 
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to the surface of the cylinder could very 
clearly be seen. In certain areas it had 
penetrated quite deeply into the interior of 
the metal, a feature which ensures an 
excellent adherence. 

The second solution is composed of 
hydrochloric acid and of manganese sul- 
phate. The quantitative composition is : 
HC] (22 Bé) 500 cc./tire; MnSO, 4 gm./ 
litre. 

The pickle cleaning is effected at 40°C. 
for a period of about one minute. The 
bath tends first of all to heat up when the 
component is immersed in it, then at the 
end of a certain period it commences to 
act more energetically and progressively 


loses its yellow coloration, following the 
precipitation of the manganese, and 
becomes a greyish colour. 

The metal part treated having now 


become completely covered with a deposit 
of manganese, it should be withdrawn 
from the bath. The deposit of manganese 
is dissolved off before the chromium plat- 
ing stage in a bath composed of three 
parts of concentrated nitric acid and one 
part of 50 per cent hydrofluoric acid, by 
a dip for a few seconds at 20°C. 
Surface Corrosion 

In certain cases, the nature of the com- 
position can lead to a very marked surface 
corrosion. The content of HCl should then 
be reduced in the bath and the amount of 
manganese sulphate increased, 

This second solution gives, when used 
for pickle cleaning on alloys of the Durali 
nox and Almasilium types, resulis that 
are not so good as the first solution previ- 


ously considered, when a cast alloy is 
being processed, but better than when a 
forged, wrought or rolled alloy is being 


treated, such as sheets, for ex: imple. Good 
results are likewise obtained on ordinary 
aluminium but ii is not suitable for the 


Duralumin iype alloys. 
The two types of solution discussed 
above present from the practical point of 


view the advantages thai no toxic 
are discharged during the proce 


vapours 
SING and 


that no heating to a high temperature is 
required. They permit, in addition, of an 
easy control of the duration of immersion 


of the parts. ; 

In order to ensure the maximum poss! 
bility of success with a procedure of sur 
face preparation of this t¥pe before ihe 
chromium plating, too much emphasis 
cannot be placed on the necessity for 
abundant rinsing after each operat tion, 
for the corrosive solutions employed are 
capable of creating in several ways a bad 
adherence of the electro-de sposited chrom 
ium if they are not completely eliminated 
from the base after the pickling process. 
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Otherwise, if allowed to remain, they 
the chromium plating bath. 
Also, their corrosive action can be con- 
tinued in the plating electrolyte, and in 
this manner the deposited chromium can 
be separated from the base metal, leading 
to flaking or bad adhesion. 

It must be pointed out also, however, 
that the rinsings should be effected with 
the greatest possible rapidity, su as to 
avoid passivation of the surface of the 
aluminium alloy by the formation of a 
fresh skin of oxide. 


Composition of Electrolyte 


As regards the chromium plating bath, 
it will be found that baths of the composi- 
lions normally employed (ratio CrO,/SO, 
= 100 in gm. per litre) do not give satis 
factory resulis after a surface preparation 
of this kind. It is necessary to use an 
clectrolyte with a very low content of 
sulphuric acid. The following composi 
tion is the one that has been found to give 
the best results in practice : Chromic anhy- 
dride 250 gm. per litre; H.SO, 1.25 to 
2.5 gm, per litre. 

The ratio of the ions CrO,/SO, being 
greater than 100, the deposits have a maxi 
mum adherence when they are produced 
at 50°-60°C, at a cathode current density 
equal to 40 amps. per sq. dm. The thick 
ness of electrodeposited chromium under 
such conditions is of the order of 20 to 25p 
per hour, and it is possible to achieve a 
chromium coating with a thickness of 
1/10 mm. without giving rise to any fiak- 
ing or peeling off of the “deposit. 

It is necessary to commence the 
deposiiion at a very high current density 
(60 to 80 amps. per sq. dm.), the over-volt- 
age effect of hydrogen on aluminium being 
particularly low, and the starting surface 

also is markedly roughened. 


metal 


A Chromium Cathode 


is reduced to nor 
light alloy part has 
red with a thin, uniform coat 
chromium, a_ stage which is 
reached at the end of som 
minutes after starting the plating. At 
this particular moment all the special 
conditions disappear, because one is then 
cperating on what is, to all intents and 
purposes, a chromium cathode, 

Time has not yet allowed of any detailed 
study being made of the behaviour in dif 
ferent atmospheres of chromium deposits 


The current density 
mal values when the 
become cove 
ing of 
generally 


on the light alloys, but it would appear 
that the direct chromium plating, with 


due regard to the particularly thick coat- 
ing of the electrodeposited metal, consti- 
tutes a plating procedure which permits 
one to be particularly optimistic from this 
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aspect. On the one hand, there is the part 
played by the chromium as a corrosion 
inhibitor as regards the aluminium, a 
phenomenon which is well known, and on 
the other hand there is the absence of any 
very electro-positive coatings, such as cop- 
per, between the support metal in the light 
alloy and the deposited chromium, which 
diminishes to a very great extent any risks 
of corrosion. 

Deposits of a few microns have given, 
for example, a remarkably protective 
power to the aluminium against attack by 
alkalis, and it is not an over-statement to 
say that it is a surprising fact if one con- 
siders the high porosity of electrodeposited 
chromium, 

One cause of corrosion which must, how- 
ever, be mentioned, because it happens 
frequently. is the following, As the chrom- 
ium plating is always conducted on a sur- 
face containing numerous cavities, the 
bath electrolyte can remain in the pores 
after the plating and create an electro- 
chemical action between the different con- 
stituents of the base metal, which, in the 
long run, will obviously cause the chrom- 
ium coating to part from the base metal. 

Avoiding Corrosion 


This type of corrosion must be specially 
guarded against in the processing of cast- 
ings which have faults such as cracks, 
fissures, etc. On sound parts, the best 
means of avoiding this type of corrosion 
consists of rinsing thoroughly the parts 
which have been chromium plated before 
they are dried. 

The results described above show that 
hard chromium plating on the light alloys 
is an electroplating operation that is per- 
fectly feasible and can give very good 
results, provided that at all times the 
eperations are conducted in a _ rational 
manner. The method that has _ been 
developed is characterised by the employ- 
ment (a) of pickle cleaning solutions that 
are specially corrosive and of a_ type 
capable of creating on the alloys super- 
ficial cavities favourable to the keying of 
the electrodeposited chromium; (b) a 
chromium plating bath of which the ratio 
of the ions CrO,/SO, is higher than in the 
rormal decorative chromium plating 
baths. The plating should be conducted in 
this bath at a high temperature (about 
55°C.) and at a high current density, 

It is probable that other methods of sur- 
face preparation would be found equally 
suitable before the hard chromium plating 
stage. As an example, microscopic exam- 
ination of a section of a sample which had 
been chromium plated in Germany showed 
that the plating had been conducted on a 

(continued at foot of next column) 
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CHROMISING STEEL 
Improved Process Claimed 


HE principles underlying the produc 

tion of chrome steel surfaces on many 
industrial equipments are outlined in a 
report by Colvilles, Ltd., of Motherwell, 
Glasgow, of a process developed by the 
Metal Gas Co., Ltd. The report recalls 
that chromising is a chemical reaction 
which takes place at high temperatures on 
the surface of articles of ordinary steel, 
removing atoms of iron and replacing them 
with atoms of chromium. 

The chromium penetrates into the stee! 
to a depth of several thousandths of an 
inch to form a coating 30 per cent of pro 
tective chromium. 

The stainless properties are only at the 
surface where they are needed, so that 
the total amount of chromium used is only 
a fraction of that required to make the 
articles from solid stainless steel. 

An important feature of the process is 
that the change takes place without alter 
ing the dimensions of the 
example, mild steel nuts and bolts can be 
‘ chromised *"’ and will still fit easily. 

Mechanical separation of the chromised 
coating from the articles is impossible 
since it is part of the article itself. It 
is so ductile and adherent that even the 


severest rolling, drawing or _ pressing 
operations do not damage it. 
surface which had been strongly pickied 
and presumably covered previously with 
another thin chemical deposit. 

On ihe other hand also, anodic oxida 


tion itself can give certain results, but 
ones which cannot compare in any possible 
manner, from the point of view of adhe 
ence of the chromium deposit, with those 
obtained by the chemical method des- 
cribed above. 
the structure of the keyed base of an elec 
trodeposit on a part that had been anodi 
cally oxidised prior to plating showed that, 
in actual fact, there is no real bond 
between the plated coating and the base 
metal. 

The deposited metal is not sufficiently 
anchored to the interior of the metal to 
allow of it resisting particularly severe 
stresses. ‘This was so apparent that it 
was easy to detach the coating from the 
support metal. 

There still remains quite a lot of work 
to be performed in the field of plated coat 
ing on the light alloys. 


This subject is dealt with at length in 
* La Revue de l’Aluminium,”’ Vol, 25, No 
149, pp. 335-338. 


article. For 


Microscopic examination of 
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BORON HARDENING OF STEEL 


Nature of Action in Various Alloys 


MPLIFYING the previous investiga- 


tion which demonstrated that the 
effectiveness of boron in enhancing the 
hardenability of certain steels depended 


upon the form of the boron at the time 
of quenching, and not on the _ total 
amount of boron present (THE CHEMICAL 
AGE, 60, 358-60), the U.S. National 
Bureau of Standards has since extended its 
research to include an investigation of the 
hardenability of alloys and steels with 
particular attention to the action of the 
boron, 

This research has shown convincingly, 
the Bureau states, that the action of 
boron in increasing the hardenability is 
due entirely to a solid solution effect at 
heat-treating temperatures. 

High-purity iron-carbon alloys contain- 
ing 0.3, 0.5 and 0.7 per cent carbon and 
other high purity alloys containing 0.4 
per cent carbon and 0.7 per cent man- 
ganese, each type with and without 0.002 
per cent boron, were prepared for use in 
this investigation. In addition, several 
commercial and open-hearth steels (0.4 per 
cent C, 1.6 per cent Mn) were included. 


Test Methods 


Determination of the hardenability of 
the alloys was made in terms of the 
‘ critical cooling rate’ (i.e., the slowest 
rate at which the alloy or steel can be 
cooled and be completely hardened); the 
standard end-quench test was used for 
evaluating the same properties of the 
iron-carbon-manganese alloys and com- 
mercial steels. 

Specimens prepared from the alloys in 
the conditions as cast, as forged and 
homogenised, and as heat treated in 
various ways to precipitate a boron con- 
stituent were studied metallographically. 
Experiments were also made to determine 
whether boron was lost during the de 
carburisation of commercial steels and for 
determining the rate of diffusion of boron 
in austenite of shone steels. 

Small specinvens of the 
were prepared 


alloys which 
from the ingots as cast, 
and also from bars after forging and 
homogenising, were quenched from 
various temperatures and a photographic 
record of the time-temperature relation- 
ship during the quench was obtained by 


means of sensitive galvanometer appara- 
tus. The cooling time or rate so deter 
mined was correlated with the structure 


thus produced in the quenched specimen. 

Since the hardenability of most steels 
is influenced by the size of the grains at 
the time of quenching, a determination 
was made of the grain size established at 
the quenching temperatures of each alloy 
end steel used in the critical cooling rate 
and end-quench tests. The general trend 
was for the hardenability of the alloys to 
increase (critical cooling rate decreased) 
as the size of the austenite grains 
increased. 

To determine the primary effect of 
boron on hardenability, a comparison was 
made of the critical cooling rate of alloys 
of the same carbon content, without and 
with boron, when quenched from tem- 
peratures sufficiently high to ensure com- 
plete solution and uniform distribution of 
carbon in austenite of the same grain size. 

With the forged and homogenised alloys, 
no significant improvement in harden- 
ability was obtained by the addition of 
boron. With the alloys as cast, the 
hardenability was markedly improved by 
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Distribution of boron in a decarburised 
specimen of treated steel shown graphi- 
cally and (top) by a photomicrograph. 
The left edge of the latter corresponds 
with the original surface of the specimen 
whose characteristic structure (not decar- 
burised) is shown on the right. The graphi- 
cal data was secured by spectrographi: 
analysis at various depths. The normal 
boron content was: .0038 per cent 
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the addition of boron with carbon content 
of 0.3 or 0.5 per cent, but the presence 
of boron in the 0.7 per cent carbon alloy 
again had no material effect on its harden- 
ability. The observed difference in harden- 
ability could not be ascribed to a grain- 
size effect. 


The results of the tests made on 
specimens initially as cast showed that 
the boron-treated alloys containing 0.3 


and 0.5 per cent carbon had about the 
same hardenability and this was greater 
than that of the 0.7 per cent carbon alloy. 
Thus, the effectiveness of boron in increas- 
ing the hardenability of these alloys 
decreased as the carbon content increased; 
the improvement due to boron was very 
pronounced with 0.3 per cent,  inter- 
mediate with 0.5 per cent, and nil with 
0.7 per cent carbon, 


Limiting Factors 


Since boron improved the hardenability 
of the two alloys (0.3 and 0.5 per cent 
carbon) in the initial condition as cast 
but was practically without effect after 
hot-working and homogenising, it is 
apparent that the action of boron on 
hardenability was adversely affected 
during the course of these treatments, 
probably by the exposure to the relatively 
high forging temperature. 

The action of 
hardenability of steel is 
known, but tentative explanations have 
been reported in the literature. These 
theories may be classified on the basis 
that (1) the improveme nt is due to boron 
in solid solution in austenite, and (2) a 
reaction of boron with some other element 
to change the condition of the latter. 

The Bureau’s results and those published 
previously strongly support the conclusion 


boron in increasing the 


not definitely 


that the effectiveness of boron in enhance 
ing the hardenability of certain steels is 
due entirely to its action while in solid 


solution in austenite. 
the boron that is in 
of quenching 
inc rease 


Only the portion of 

solution at the time 
contributes towards an 
in hardenability. 

The boron undissolved or in the form of 
compounds is either without effect, or 
possibly decreases hardenability by acting 
as transformation eentres for austenite in 
the temperature range where pearlite is 
formed. 

In addition to dissolving in austenite, 
boron can exist in steel in the form of com 
pounds with nitrogen, oxygen, iron, and 
carbon. Some of these compounds are 
stable and are not decomposed at tem- 
peratures ordinarily used in the heat treat- 
ment of boron-treated _ steels. Other 
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A. This speciment (x 100) 


was heulted to 
2000°F. jor three minutes, cooled to 
1700°F. in a lead bath and quenched in 
sodium hydrowide solution. The left edge 


represents the original surface and the 
etching effect the boron constituent. 


B. The same specimen 000. C. The 
specimen (x 100) after reheating (1650° F. 


for five ininutes) and quenched as before 


containing 
entirely 


compounds 

partially or 

temper: itures, 
When boron enhances the 


boron may _ be 
decomposed at these 


hardenability 


of a steel, it decreases the rate of nuclea 
ition and not the rate of growth of ferrite 
and carbide. The boron atom, believed to 


> located interstitially in the gamma iron 
ee is effective in retarding either (or 
both) the rate of eller of nuclei or 
the rate of their growth to the critical 
size necessary for transformation to begin. 





| “LION BRAND” 
METALS AND ALLOYS 


MINERALS AND ORES 
RUTILE, ILMENITE, ZIRCON, 
MONAZITE, MANGANESE, Etc 
BLACKWELL’S 
METALLURGICAL WORKS LTD. 
GARSTON, LIVERPOOL, 19 
ESTABLISHED 1869 
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A Versatile Measuring Instrument 
Another Practical Application of Electronic Principles 


HE comparison measure- 
dimensions is 
important 


and 


accurate 
ent or monitoring of 
assuming an__ increasingly 
function in a diversity of chemical 
metallurgical operations. 

A proximity meter, which eliminates 
physical contact with the specimen and 
thus avoids wear and pressure inaccura- 
cies, has been devised by Fielden (Elec- 
tronics), Ltd., Manchester. 

The instrument, type PM1, 
applied to any problem which 
resolved into a minute change in elec- 
trical capacitance relative to earth. The 
makers point out that this change may be 
produced either from a minute mechanical 


may be 
can be 


displacement or from a change in dielec- 
iric properties. 

The approach of any substance, con- 
ductor, insulator, solid or liquid, will 


change the capacitance of the terminating 
electrode, and this change is recorded on 
the meter. 

The Set Zero control knob enables the 
effective electrode capacitance to be bal 
anced to zero at any value, and the other 
control knob adjusts the sensitivity of the 
equipment over a wide range. 


Highly Sensitive 


A self-contained portable unit is thus 
provided, capable of measuring very small 
increments of capacity relative to earth, 
with an accuracy depending only on_ the 
stability of the capacity potential divid- 


ing circuit. 

Its application to industrial problems 
is made possible by the special cable 
which enables the measurement to be 


made at the point where it is needed with 
complete stability and freedom from 
extraneous influences. 

The physicist, the chemist or the engi- 
neer is rapidly becoming conscious of the 
physical, chemic = and mechanical 
changes which can be conveniently 
measured as a ‘change in electrical 
capacity, but unless he is a specialist in 
the electronics field he finds considerable 
difficulty in obtaining simple and _ stable 
equipment to make this measurement. 

The proximity meter reqtires no speci- 
alised knowledge or skill for its operation. 

Applications of this instrument are 
divided by the makers into two main 
fields :- 

1... Where the user is dealing with con- 
ducting materials, when the instrument 
provides an invaluable method of dimen- 


D 





The new proximity meter (Type PM1) 
sional comparison and measurement un- 
surpassed by any other means, e.g., the 


measurement of strains in steel structures, 
machine tools, ete., the gauging of mass 
produced precision parts with greater 
accuracy than any other method and with- 
out wear and tear of the equipment; the 
monitoring of sheet metal, foil or wire 
sizes; the precision measurement of liquid 
levels (e.g., a small metal band round the 
stem of a mercury thermometer enables 
a movement of 1/16in. of the mercury 
column to deflect the instrument from zero 
to full seale). 

2. Where the user is dealing with non- 
conducting materials, the instrument may 
be used for dimensional eontrol where the 
composition is constant, or composition 
control where the dimensions are constant, 
€.g., monitoring the thickness of plastic 
film, determining the moisture content of 
powders, ctc., and comparing the dielec- 
tric properties of non-conducting liquids. 


Research Grant for St, Andrews 
A covenant granting £2500 a year, less 
tax, for seven years (1949-55) to the United 
College of St. Andrews University was 
announced last week by Mr. John Rogers, 


deputy chairman of Imperial Chemical 
Industries, Ltd., on behalf of Lord 
McGowan and the board of I.C.I. The 


grant is to assist in the-provision of resi- 
dential facilities for post-graduate re- 
search workers and will not be confined 
tc chemists or scientists, but will be avail- 
able to all those engaged in original 
inquiry. 
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AMERICAN CHEMICAL NOTEBOOK t * 


¥* * * ¥* 


LOQUENT of the conversion of the 
search for radioactive minerals from : 


scientific activity to something like a 
national hobby is the new listing in 
mail-order house catalogues of a 
pocket (Geiger counter, ‘ the Sniffer,’’ 
costing $54.50. This is a 2 |b. 
counter, operating on ordinary flash- 


light batteries and designed for general 
survey, monitoring, or prospecting pur- 
poses and is the newest addition to the 
wide variety of detecting instruments now 
available to uranium prospectors. It is 
the size of a folding “amera, and is 
expected to replace expensive monitoring 
instruments Im many cases where the 
location but not the exact strength of 
radiation must be determined. It is low 
in cost and very economical to operate, 
since it requires only two ordinary flash- 
light batteries for power, which generate 
1200 volts. A growing army of amateur 
prospectors is seeking to capture the 
$10,070 reward, for each acceptable dis- 
covery of uranium deposits, offered by the 
U.S. Atomic Energy Commission. The 
instrument should also serve a useful pur. 
posed in classrooms for demonstration 
purposes, or in areas where formerly one 
expensive monitoring instrument was 
necessary, 


Virtually the tim e production of anhy- 
drous ammonia and ammonium sulphate 
of the Phillips Chemical Company, Bartles- 
ville, Oklahoma, is now available for com- 
mercial sale, ac cording to the company’s 
president. Having acquired the Cactus 
Ordnance Works, near Etter, Texas, on 
lease from the United States Army, in 
August last year, the company restored 
the existing ‘anhydrous ammonia unit to 
its full productive capacity of approxi- 
mately 230 short tons per day. A second 
unit is going into production shortly and 
by the end of August production will 
have been increased to a total of over 
400 tons of anhydrous ammonia per day, 
or 120,000 tons of nitrogen per year. The 
company’s other source of ammonium 
sulphate is at Port Adams on _ the 
Houston, ‘Texas, ship canal, where opera- 
tions started in January last now yield 


over 250,000 short tons per year of crys- 
tallised ammonium sulphate. With the 
additional ammonia capacity at Cactus, 


construction is progressing there for the 
manufacture of nitric acid, ammonium 
nitrate and nitrogen solutions. 


From OUR NEW YORK CORRESPONDENT 


Purified vegetable sterols in tonnage 
quantities are now available for the first 
time from Distillation Products, Inc., 


Rochester, New York. Refined from soya 
bean oil, the sterols are fine white 
crystals with a minimum purity of 95 
per cent. ‘They are soluble in acetone 
(2 gm./100 cc.), ethanol (2 gm./100 cc.), 
and ethyl ether (10 gm./100 cc.). They 
melt at 185°-188° C. and have a bromide 
number of approximately 500 gm./kg. In 
the past, the high cost of animal sterols 
has discouraged much research into com- 
mercial processes which would utilise the 
reported ability of sterols to stabilise oil- 
in-water and water-in-oil emulsions and 
to serve as raw material for the synthesis 
of surface-active agents, pharmaceuticals, 
and other chemical products. Inexpensive 
vegetable sterols are expected to stimu- 
late further research in these fields. 


The Pennsylvania Salt Manufacturing 
Company, Philadelphia, Pa., has developed 
an improved cleaner for reverse current 
cleaning of zine base diecasting prior to 
electroplating. The product, known as 
Fennsalt Cleaner Z-54, is for use after : 
pre-cleaning operation, such as_ spray 
washing, emulsion cleaning, or vapour 
degreasing. The company claims that 
greater current carrying properties and 
use at higher temperatures combine to 
make it highly effective in producing 
chemically clean surfaces and that the pro 
cess results in substantial reduction — in 
blistering. 


Monsanto Chemical Company’s sales for 
the six months ending June 30, 1949, 
amounted to $79,347,108, approximately 
the same as the figure for the correspond- 
ing period in 1948, according to Mr. Edgar 
M. Queeny, chairman of the board. Net 
income for the first six months of 1949, 
after provision for preference dividends, 
was equivalent to $1.72 per common 
share. This is one cent less than for the 
same period Jast year. Sales in the second 


quarter of 1949 are known to have been 
below those of January-June, 1948. 
Under « one-year agreement recently 


concluded, “olombia is to receive $40.000 
worth of chemical products and coal-tar 
dyes valued at $25,000 from the Nether- 
lands, according to the U.S. Office of 
International Trade. 
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BriTIsH STANDARDS FOR STEEL 


PRODUCTS. The British Standards 
Institution. B.S. Handbook No.10, 
1949 edition. Pp.674. 25s. 
National standardisation of industrial 


products in the United Kingdom had a 
beginning in 1901 with the adoption of : 

series of standard sections for preserva 
steel, That fruitful start is recalled by 
the publication of the new handbook of 
the British Standards Institution, present- 
ing in concise and comprehensive form 
the wide range of British standards for 
steel and steel products which have been 
registered since that time. The book con 
sists of a number of descriptive articles 
which begin by outlining the principles of 
steelmaking, casting and forgings. There 
are notes on the use of steel for metal 
working and chemical plants and another 
article deals with blooms, billets, slabs 
and sheet bars and _ tabulates_ their 
qualities, chemical composition and pur- 
pose. The second part of the book sum 
marises the various British standards 
which have been drawn up for the engi- 
neering and other heavy industries and 
explains the application of steel processes 
for pressure vessels, gas cylinders and 
galvanising. The excellent photographic 
and line illustrations substantially en- 
hance the book’s value to all interested 
in the manufacture and use of steel, 


VORRAETE UND VERTEILUNG DER MINERAL- 


ISCHEN ROHSTOFFE._ Dr. ‘Felix 
Machatschki. 1949. Vienna: Springer- 
Verlag. Pp. VIII+191. 20s. 


It is probably a coincidence, but a for- 
tunate one, that the appearance of this 
book coincided with the Fourth Mining 
and Metallurgical Congress in Great 
Britain. It deals with world resources and 
distribution of mineral raw materials, not 
confining itself to those found in the 
earth’s crust. Some of ‘the materials 
normally of mineral origin are also found 
in the atmosphere and water. Their 
function widens with the _ progressive 
needs and technical ability of science and 
industry. The author distinguishes three 
groups of minerals: (1) Those which are 
practically in inexhaustible amounts in 
all accessible parts of the globe, like 


gipsum, limestone, salt, as well as the air’s 
contribution of nitrogen and argon; (2) 
Raw minerals which are abundant but 
unequally distributed, such as coal, iron 
ore, bauxite, magnesite, etc.; and (3) 
Minerals which demand specialised ex- 
ploitation, such as the ores of: heavy 
metals, asphalt and petroleum, phosphate, 
asbestos, mica, etc. The book presents 
a wealth of information, comparable with 
the recent publication by the U.S. Bureau 
of Mines ‘‘ A Glossary of the Mining and 
Mineral Industry.”’ It deals in detail with 
supplies and distribution of numerous 
minerals, and supplements its findings 
with statistics, tables, illustrations and 
references. 


TASCHENBUCH FUER CHEMIKER UND PuyslI- 


KER. Edited by J. D’Ans and E. Lax. 
1949. Berlin: Springer-Verlag. Pp. 
Vill 1896. £2 15s. 

This is a most compact and much 
enlarged replacement of the once very 
popular Chemiker Kalender. It has been 
compiled with the assistance of many 


specialists who have brought the subject 
matter up to date. The contents are 
divided into the following sections: 1, 
Measuring systems and syllabus of sub- 
jects; 2, General constants according to 
atoms and molecules; 3, Macroscopic 
numerical values; 4, Astrophysics, geo- 
physics and geochemistry; 5, Characteris- 
lic properties of materials; 6, Technical 
measuring; 7, Analysis; and 8, Mathemat 
ical tables. All these subjects are dealt 
with comprehensively in terms that can 
be understood by anyone interested in 
chemistry and physics. The authors have 
carried out the difficult task of collecting 
more than 800 tables and 350 line draw- 
ings and __ illustrations. They have 
furnished the book with information which 
could otherwise be obtained only by 
reference to a small library of special sub- 
jects. The thoroughness of the compila 
tion and the high standard of presentation 
have resulted in a book of reference that 
should be of great assistance to all con- 
cerned with the fundamentals of chemis- 
try and physics. Its scope is indicated 
by the fact that the subject index runs 
to 48 columns. 
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OBITUARY 
Mr. Charles Brotherton 





HE death was reported last week at 


his home, Kirkham Abbey, near 
Malton, — of Mr. CHARLES FREDERICK 
Ratcuirvé Broruerton, for many years 


head a rt chemical engineering firm of 
Brotherton & Co., Ltd. 

Mr. Brotherton, who was 67, was the 
son of Mr. C. F, Ratcliffe and his wife 
Florence, sister of Lord Brotherton, who 
founded the great Leeds business, and 
whose name he assumed in 1931. He was 
educated at St. Xavier College, Bruges, 
and at Paris and Berlin. 

From the time he joined the firm in 
1904 until ill health caused him to resign 
the chairmanship in February this year, 
Mr. Brotherton showed an exceptionally 
keen appreciation of the possibilities for 
a great industrial enterprise to serve sccial 
and educational interests. His vision 
extended beyond his immediate employees, 
pr in 1910 he set up a trust fund of 

£250,000 for the advancement of educa- 
tion, the furtherance of medical and 
surgical research, and for other charitable 
purposes in the cities of Leeds, Birming- 
ham, “Liverpool, Wakefield, and York, and 
ihe borough of Bebington, in Cheshire— 
the places in which the Brotherton fac 
tories are situated. He also gave £50,000 
in 1942 to Leeds General Infirmary io 
cover the cost of a wing for paying 
patients. 

In 1944 Mr. Brotherton agreed to sub 
scribe £1000 a year under deed for seven 
years for the establishment of a research 
fellowship in chemistry at Leeds Univer- 
sity and a further 


£1000 a year for seven 
years for a_ lectureship in chemical 
engineering. He provided a further £2000 


August 1949 


The next year he gave to 
Leeds University £5900 to establish a 
laboratory of chemical engineering and a 
further £50,000 payable in the ensuing 10 
years for the same purpose. 

At the end of last year he contributed 
£1200 to enable the great East Window 
of York Minster to be re-leaded and re 
placed. 

His business 
abroad, and he 
home in Brazil 


for equipment. 


took him 
years as much at 
Argentine as at 


frequently 
was for 
and the 


Leeds, although he was never happier 
than at home in his native county. 
Besides his numerous public gifts, he 


loved to make life easier for others and 
gave much away privately. 

On his retirement he was succeeded by 
his younger brother, Captain Bertram 


Ratcliffe 


Personal 
DR. I. M. RABINOWITCH, director of 


the Institute for special research and cell 
metabolism of the Montreal General Hos- 
pital, has been awarded $10,000 by the 
ee Research Foundation, Inc., New 
York, to continue his investigations on 
carbohydrate metabolism. The doctor, 
who has received $52,500 in grants from 
the foundation since 1946, will make a 
report on his studies in an address to the 
American Chemical Society, in Atlantic 
City, next month. 

Mr. Joun W. STEVENS has 
pointed director of sales of the 
division of Celanese 


been ap 
chemical 
Corporation of 


America, to be responsible for the sales 
of organic chemicals produced at the 
Chemcel plant, Bishop, Texas. 

Viscounr LEVERHULME, governor of 
Lever Brothers and Unilever, Ltd., left 
gross estate . provisionally valued at 


£2,357,039, on which 
£1,656,475 has been paid. 


estate duty of 


Argentine Oil Fuel 
Dr. Zanetta, a 
Argentine 


director of the 
rovernment monopoly oil 
company ‘ Y.P.F.’’, states that the 
country’s fuel deficit will amount to 9.5 
million cu. m. by 1951, in which 
year home requirements will total 14 mil 
lion cu. m. and home production no more 
than 4.5 million cu. m. Imports and the 
supplies envisaged under the treaty with 
the U.K. (7.2 million tons) will not be 
sufficient to close the gap. The further 
development of the Argentine oil 
industry is being much hampered by the 
lack of drilling equipment. 
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An Export Record 
Record bicycle and motor cycle exports 
worth nearly £15 million in the first half 
of 1949 are £2.5 million higher than in the 


first half of 1948. 
Cast Iron Sectional Tanks 
A new British Standard (1563 :1949) 


deals with cast iron sectional rectangular 
tanks for the bulk storage of liquids. 
Those covered by the standard are made 
up from 2, 3 or 4 ft. sq. unit plates bolted 
together, giving depths of 2, 4, 6, 8, 10 
and i2 it., with capacities from 280 to 
75,000 gal. The sandeed offers 11 tables 
and four half-tone illustrations. 


High Raw Materials Costs 

The high prices charged by the Board of 
Tvade for materials and the relatively low 
cost of manufactured paper fixed by con- 
trol are stated to be the causes of the 
enforced closing down of the 70-year-old 
papermill at 296, Springfield Road, 
Glasgow, owned by Brown, Stewart & 
Co., Ltd. The firm has decided to con- 
centrate production at the Kelvindale 
Mill, Glasgow, a branch of the Associated 
Paper Mills combine. 


Steel Developments Deferred 
Lord Riverdale, principal of the Sheffield 
steel-making firm of Arthur Balfour & 
Co., Ltd., said last Sunday in an inter- 
view that his company’s large schemes of 


extension contemplated had _ been _ sus- 
pended because it was not known what 
was going to happen under nationalisa- 


“although the firm was not included 
Government’s steel nationalisation 
Smaller schemes to bring the 
were continuing, he said. 


tion, 
in the 
proposals. 
works up to date 
Census vf Production 

The Board of Trade announces that 
information is to be collected in less detail 
for the census of production for the year 
1949 than that for the year 1948. For 
example, only one total figure will be 
required for work given out and the sec 
tions on payments for services rendered 
by other firms (e.g., advertising, research) 
and an analysis of sales will be omitted. 
Although certain simplifications will be 
made for 1949, details similar to those 
asked for in 1948, particularly for the sec 
tions on materials purchased, and output, 


will be required at future censuses. Firms 
are therefore advised to maintain the 
records of their business which enabled 


them forms for 


1948. 


to complete the census 


New Clayton Laboratories 


New laboratories are to be erected by 
the Clayton Aniline Co., Ltd., at Ashton 
New Road, Manchester. 


Safety Group 

Mr. Vernon Gordon and Mr. D. Brown, 
both of the North British Rubber Com 
pany, have been elected vice-chairman and 
treasurer, respectively, of the newly 
formed Edinburgh and South-East Scot 
land Industria] Safety Association, com 
prising workers and trade union officials. 


Chemical Production Levels 

The provisional index of industrial pro- 
duction in April and May, prepared by the 
Central Statistical Office, discloses that 
the relevant figure for chemicals and allied 
trades in the former month was 123, com- 
pared with 124 in the first quarter of the 
year and the last quarter of 41948. 
Production in mid-1948 was represented 
by the figure 115. 

Hormones in Horticulture 

The use of hormone-impregnated flower 
pots made of peat, whereby the plants 
derive the dual advantage of encouraged 
growth and undisturbed potting and ex 
pansion, has been developed in Scotland 
by Universal Pulp Containers, Ltd., of 
Milton of Campsie. These will be shown 
at the forthcoming Scottish Industries 
Exhibition in Glasgow next month. 


Steel Development Continues 
Government approval has been secured 
for a £500,000 scheme by Richard Thomas 
and Baldwins, Ltd., to construct at 
Machynis a new engineering works which 
will be the most modern in Wales. The 
plant will ultimately employ 650 people- 
200 more than were engaged at Nevill’s 
loundry, which the venture would 
replace. 
A Widnes Memorial 

A memorial to the 42 men of Imperial 
Chemical Industries’ Widnes works who lost 
their lives in World War II, was unveiled 
by the chairman of the general chemicals 
division, Mr.G. K. Hampshire, in the 
hall of the I.C.I. Recreation Club, Liver 
pool Road, Widnes, on July 30. The 
memorial, a bronze plaque set in the hall 
entrance, is to 15 men of Gaskell Marsh 
Works, 10 of Widnes laboratory and 17 
of Pilkington Sullivan works. The unveil 
ing ceremony was performed by the Rev. 
G. Woodcock, vicar of Kirkdale, Liverpool, 
formerly senior chaplain to the 55th 
Division. 
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SULPHUR REVIVAL 
2 Milliard Lire Project in Sicily 


O overcome the difficulties of the 

Sicilian sulphur mining industry which 
in 10 years have brought about a severe 
decrease in production and sales, the mine 
owners have evolved a comprehensive 
modernisation scheme involving — the 
expenditure of about two milliard lire. 


By utilising sulphur anhydride—which 
has so far been lost—for the manufac 
ture of sulphuric acid, the mine owners 


hope to achieve a more economic working 
of the sulphur deposits. The sulphuric 
acid thus produced is to be the starting 
material for five new factories for the 
manufacture of chemical fertilisers and 
other products to be erected in Sicily at 
a cost of about 20 milliard lire. Special 
attention is to be paid to the production 
of superphosphate fertiliser, conditions 
for which are held to be particularly 
favourable in view of the proximity of the 
large North African deposits. 

After re-equipment and modernisation, 
it is anticipated that output in the exist 
ing sulphur mines can be stepped up to 
over 250,000 tons per annum, which is 
approximately equal to the pre-war out- 
put. 20,000 men _ will eventually find 
employment in the sulphur mines, as com- 
pared with some 10,000 at present. 


COPPER PROSPECTS IN ITALY 


TALY has long been grappling with 

problems connected with the dwindling 
capacity of her natural copper resources 

There are a number of mines spread over 
the northera part of the country, but most 
of these have been practically exhausted, 
or their metal output is so poor as to make 
it impracticable to continue working 
them. 

In Sardinia, where the search for copper 
has been energetically pursued during 
recent years, known ore resources have 
been stated to be these :— 

Estimated 
ore 
tons 


Metal 
percent- 
tage 


Total 

metal 

tons 

Funtana Raminosa 
(Nuoro) 

Demus Novas (Cagliari) 

Bau Arenas (Nuoro) 

Talentiu 

Barisone (Sassari) 

Li Menduli (Sassari) 


This indicates 
20,000 tons of 
small by world 


200,000 
250,000 
30,000 
20,000 
20,000 1,000 
14,000 420 
a total reserve of nearly 
copper which, although 
standards, is currently a 
valuable asset. Plant is being erected in 
Sardinia for the electrometallurgic pro- 
cessing of the copper-bearing ore. 


4,000 
5 11,250 
500 
1,000 


Coon bo 


NEW TITANIUM SOURCES 
Development in the U.S.A. 


HE titanium industry in the U.S.A. 
in 1948 continued to establish new 
production and consumption — records, 
according to the U.S. Bureau of Mines. 
Since before the war the titanium 
picture has altered considerably. India 
was then supplying U.S. consumers with 
most of their ilmenite, the chief source of 
titanium. War disruption of ocean ship 
ment, however, gave impetus to the search 


for alternate supplies. Now the U.S.A. 
has the largest single ilmenite-producing 
mine in the world, property of the 


National Lead Company at Tahawus, New 
York. Other new properties are in pro 
duction, plan to produce in the near 
future, or are being investigated. 

Doubtless the prospective need for near 
by sources, capable of assuring large ton 
nages of titanium-bearing ores, anticipat 
ing the time when the metal would come 
into large-scale production, was a contri 
butory factor in the development of new 
sources of supply. 

In this connection the announcement 
i: 1948 that the Kennecott Copper Cor- 
poration and the New Jersey Zinc Com 
pany were lo exploit a very large deposit 
of ilmenite in Quebec, Canada, was -an 
outstanding event of the year. (THE 
CHEMICAL AGE, 60, 145). 

Titanium from this property is destined 
for pigment purposes in the early days of 
production, but the operators are looking 
forward to an eventual large market for 
metal manufacture. 

Foreign Suppliers 

Receipis of ilmenite in 1948 fell 20 per 
cent below the record of the previous year. 
India was, as usual, by far the chief source 
of imported concentrates, supplying 76 per 
cent of the total in 1948 compared with 
87 per cent in 1947. Norway supplied 17 
per cent of the 1948 total, while remain 
ing imports came from Australia, Brazil, 
and British Balaya. Ilmenite imports in 
1948 totalled 242,119 short tons, valued at 
$1,758,838. 

In 1948 Australia was the only country 
to ship rutile to the United States. Her 
shipmenis totalled 8771 short tons, valued 
at $588,713. 


Vienna Fair 
The 50th International Fair to 
in Vienna from September 11 to 
include a separate division for 
and pharmaceutical preparations 
technical fair. 
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Oil Drilling Suspended 
K xploration work has recently been sus 
pended in some of the concessions owned 
by foreign oil companies operating in 
Colombia. The quantities of oil discovered 
have in many cases been insufficient to 
warrant commercial exploitation. 
Spanish Nylon 
A factory is to be established in Barce 
lona to manufacture nylon yarn under an 
American licence from E.I, du Pont de 
Nemours & Company (U.S.A.). The large 
output of nylon articles in Spain at 
present depends upon imported yarn. 
S. American Paper Projects 
The Government of Argentina is_ to 
undertake extensive afforestation work 
intended to ensure supplies of wood-pulp 


for new paper mills. The Parana pine is 
said to grow well in the territory of 
Misiones. 


Fluctuating Production of Aluminium 

A decline in the production of alumi- 
nium in Italy has been registered in the 
first quarter of this year, due chiefly to 
shortage of electric power. Production 
has now revived, in May the output having 
reached some 4000 tons, thus exceeding 
in one month the whole output of the first 
three months of the year. 

Synthetic v, Natural Pyrethrum 

The Pyrethrum Board of Kenya has 
stated that no adverse effects on the 
marketing of pyrethrum flowers in March, 
1951, are expected as a result from the 
synthesising in the U.S.A. of the active 
principles of this insecticide material 
The board has recommended growers to 
increase their 1948 acreages by 25 per cent 
during the coming rainy season, if labour 
conditions permit. 


W. German Oil Refineries 

Oil production in the Emsland district 
of Western Germany, near the Dutch fron- 
iier, has risen appreciably in recent 
months, states the Dutch economic daily 
paper Economische Voorlichting. Latest 
drillings have indicated rich occurrences 
of oil in the western part of Niedersachsen. 
As the available refinery capacity is prov- 
ing insufficient for the constantly increas- 
ing crude output, plans are being 
considered for the erection of several 
large refineries, one in the Emsland and 
another with an annual capacity of 400,000 
tons of crude at Stadersand on the lower 


Elbe. 


French Stee] Output 

Production of raw steel in June totalled 
767,000 tons, compared with 809,000 tons 
the previous month. The highest monthly 
output this year was attained in March- 
825,000 tons. Pig-iron production in June 
also showed a decrease, to 717,000 tons 
against 756,000 in May. 


French Mineral Deposits 
Barium oxide seams have been found in 
the Bidarray region (Lower Pyrenees) 
where, with the very pure barytes, are 
minerals comprising a mixture of barium 
sulphate and carbonate. The presence of 


harytes had toi been noted in the 
Drome, but has not been revealed by 
recent work. Exploitation of graphite 


shale found near Chateaubriand is about 
to be resumed, having been stopped at the 
beginning of the war. In some locations 
the graphite content is so high that it 
might be possible, with appropriate treat- 
ment, to produce a_ good _ industrial 
graphite. 


Four}More Reactors 


FOUR new reactors for the controlled 
release of atomic energy form part of 
the development scheme of the U.S. 


Atomic Energy Commission. 

Two will be commissioned and construc- 
tion started within the next two years, 
according to Mr. Sumner T. Pike, in a 
recent address at Bowdoin College, Maine. 
The first will probably be near Arco, 
Idaho. 

Two more would be begun in another 
two or three years. 

The world’ . most advanced atomic 
reactor is in Canada, according to Dr. 
Hafstad, director of reactor development 
for the Atomic Energy Commission. In 
an address to the Institute of Aeronauti- 
cal Sciences at Los Angeles, the doctor 
said that no greatly improved types of 
reactors had been built in the U.S.A. 
since the war. 


A FORTNIGHTLY feature service for the 
world Press devoted to science, education 
and culture has been started by the United 
Nations Educational Scientific and Cul 
tural Organisation. Text will be in Eng 
lish, French and Spanish. 
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Law and Company News 


Commercial Intelligence 


The following are taken from the printed reports, but we 
cannot be responsible for errors that may occur. 


Mortgages and Charges 


(Note.—The Companies Consolidation Act of 1908 
provides that every Mortgage or Charge, as described 
herein, shall be registered within 21 days after its 
creation, otherwise it shall be void against the liquidator 
and any creditor. The Act also provides that every 
company shall, in making its Annual Summary, specify 
the total amount of debt due from the company in 
respect of all Mortgages or Charges. The following 
Mortgages and Charges have been so registered. In each 
case the total debt, as specified in the last available 
Annual Summary, is also given—marked with an * 
followed by the date of the Summary, but such total may 
have been reduced.) 


Bririsu Licnite Propucts, Lrtp., 
Tracey. (M., 6/8/49.) June 29, 
debenture, to George Wimpey & Co., 
general charge. *Nil. December 7, 


SOUTHERN (CuHeMIcALs, LrD., 
(M., 30/7/49.) June 15, £25,000 deben- 
ture to the Industrial Credit Co., Ltd.; 
charged on the deep water quay and large 


Bovey 
£5000 
Ltd.; 
1948. 


Dublin. 


store thereon beside the River Deel, Ask 
eaton, Lower Connelloe, Co. Limerick, 
also general charge. *£1000. March 26, 
1948. 

SOUTHERN INSTRUMENTS, Ltp., Camber- 
ley, manufacturers of scientific instru- 
ments. (M., 6/8/49.) June 28, deben- 
ture, to C. Hoare & Co., London, securing 


all moneys due or to become due to the 
holders from the company; _ general 
charge. *Nil. December 31, 1944. 


T. Witskizr (SCIENTIFIC 
Ltp., London, E.C. (M., 6/8/49.) June 30, 
charge, to Westminster Bank,  Lid., 
securing all moneys due or to become due 
to the bank; charged on land known as 
217 Goswell Road, and 1 Goswell Terrace, 
E.C.1. *£300. January 26, 1949. 


INSTRUMENTS), 


Satisfactions 


MARSDENS'- (PRECISION 
I'arnworth. (M.S., 
June 27, 
4, 1948. 


Toots), Lrp., 
6/8/49.) Satisfaction 
of debenture registered October 


NortHern Oi Co., Lrp., Nottingham. 
(M.S., 6/7/49.) Satisfaction June 27, of 
debentures registered February 21, 1938. 


Guiass Works, 
(M.S., 6/8/49.) 
mortgages regis- 
1947, and May 3, 1949. 


REYNOLDS = SCIENTIFIC 
Iavp., London.  S.E. 
Satisfactions July 5, of 
tered December 19, 


Company News 


The following increases in 
been announced: E. Woop, 
makers, from £100,000 to 
BURRELL & Co., Lrp., colour 


capital have 
Lrp., paint 

£150,000; 
and varnish 


manufacturers, from £100,000 to £300,000, 
VARNICOLOUR, Lrp., manufacturers of var- 
nishes, oils and colours, from £100 to 
(2,000. Artreiur HoLpEN & Sons, Lrp., 
from £110,000 to £150,000. 
Change of Address 
The address of the directorate of 
SuNDRY Martertats has been changed to 
Empire House, St. Martins-le-Grand, 
E.C.1 
Texas City Action 
THE disastrous explosion which laid 


waste a large part of Texas City follow- 


oer 


ing a fire in two fertiliser ships two years | 


ago (THe CHemicaL AGE, 56, 497), is re 
called by the slow progress of the 
ol law suit against the United States 
Governmen: which is in_ session at 
Houston and Galveston. The testimony 
is voluminous and it seems that several 
months will elapse before the concluding 
evidence can be presented. This court 
action deals solely with the liability of 
the United States Government in the 
inspection of the loading of ammonium 
nitrate. No evidence has been presented 
in connection with tests that were made 
after -— 16-17, 1947. 


Abuse of ‘*C’’ Licences Denied 


The ‘‘C”’ licence has been “ the t tonnes 
for a great deal of comment, much of 
from sources apparently not we 4 
informed,”’ says the annual report of the 
London and Home Counties Area of the 
Traders’ Road Transport Association, the 
national organisation for C licence-holders. 
““ This serves to stress the necessity for 
the greatest vigilance to ensure that all 
steps necessary to uphold the interests of 
the C licence-holders are taken,”’ 

‘Earlier in the year there 

— of charges of illegal operation by 

licence-holders, and in publicly stating 
ite belief that there was no serious degree 
of illegal operation, the association offered 
to investigate fully any cases brought to 
its notice. The insignificant response to 
the offer confirmed that there was no sub 
stance in the allegations.’’ 
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The Stock and Chemical Markets 


HE heavy fall in British Funds has 

continued to overshadow stock 
markets where some uneasiness is _ asso- 
ciated with the belief that the Govern- 
ment will have to take more steps 1 
September to prevent further big drains 
on gold and dollar reserves. At the iime 
of writing, gilt-edged stocks have made no 
recovery from the heavy falls of last week, 
but industrial shares are steadier. Prices 
are inclined to move sharply on only 
moderate buying or selling. 

Chemical and kindred shares reflected 
the general trend, but were mostly lower 
on balance. Thus Imperial Chemical were 
12s. 3d., Fisons 44s., and Albright & 
Wilsons 28s. Monsanto, however, have 
been maintained at 51s. 3d. British Glues 
& Chemicals 4s. ordinary eased to 18s. 6d., 
and Boake Roberts 5s. shares were lower 
at 23s. on the reduced profits, although 
the dividend is again 30 per cent. Else- 
where, W. Bush ordinary | shares 
remained firmly held and quoted at 
77s. 6d. on the financial results and higher 
distribution of 143 per cent (comparing 
with 12 per cent for the previous year). 

Lever & Unilever 
around 42s. 6d. 
43s. 38d.; Dunlops 


_ have 
with 


steadier 
Lever N.V. at 
were uncertain at 
60s. 3d., Turner & Newall 73s., and 
General Refractories 23s. 44d. Borax Con- 
solidated have been steadier at 50s., also 
British Aluminium at 48s., British Oxygen 
at 92s. 6d., and Triplex Glass 10s. shares 


been 


at 20s. were within.a few pence of the 
level a week ago. 
Despite market expectations of an 


eventual bonus, Glaxo Laboratories 
were lower on balance. 
slightly down at 47s. 9d., and British Drug 
Houses 5s. shares 7s. 3d. United Molasses 
(38s. 3d.) were inclined to attract atten- 
tion, following their recent fall, in recog 
nition of the fact that the company is a 
substantial dollar earner. British Match 
have been steady at 32s. 3d. and there was 
again a iirmer tendency in shares of com- 
panies connected with plastics, although 
De La Rue at 26s. 6d. attracted profit- 
taking and receded from the high level 
created by the good financial results. 
British Xylonite were 65s., British Indus- 
trial Plastics 2s. shares 4s. 103$d., and 
Kleeman 10s. 3d. 

In iron and steels 
weak at 68s. 14d. 


at £173 
Boots Drug were 


Firth Brown 
Dorman Long were 
28s. td., United Steel 26s. 6d., and 
Stewarts & Lloyds 53s. 3d. Whitehead 
Iron, however, rallied to 111s. 3d. Else- 


were 


where, Guest Keen receded to 36s. 3d., 
Babcock & Wilcox 56s. 3d., and Staveley 
76s. 6d. 

There has been a better tendency in 
Beechams deferred at 12s. 6d., Sangers 
were 29s., and Griffiths Hughes 18s, Ud. 
Ilford 5s. ordinary were firm at 2JIs., and 
Laporte Chemicals 5s. shares kept firm at 
2ls. 3d., while Amber Chemical 2s. shares 
were 5s. 74d., and Bowmans Chemicals 7s. 


General Electric, however, came back tc 
8l1s. 6d. on the financial results. There 
was only a very small business in oil 
shares and, with sellers predominating, 


prices moved lower. 


Market Reports 
CTIVITY on the industrial chemicals 
market has been somewhat subdued 


during the past week due, no doubt, te 
ihe influence of holidays. 


Buyers, more- 
over, are showing a tendency to limit 
themselves to short-term period buying. 
There is no lack of interest in the soda 
products section and potash chemicals 
Soames firm. Owing to an increase in 


the price of pig lead, the prices for white 


lead and red lead have been advanced to 
£112 5s. per ton and £102 per ton respec 
tively. The coal tar products market 


remains unchanged, with a fairly good 
demand reported for pitch and naphtha- 
lene. 

MANCHESTER.—Trading, so far as new 
bookings are concerned, has been quieter 
on the Manchester chemical market during 
the past week. This is attributable 
largely, although not entirely, to holiday 
influences. Another factor which tends to 
restrict dealings in one or two lines is 
uncertainty regarding prices, the effect 
being to limit fresh transactions as far as 
possible to early needs. Actual move- 
ments into consumption, allowing for 
seasonal influences, keep up fairly well. 

Giascow.—The Scottish chemical mar- 
ket has continued to operate on a dimin- 
ished scale, but order books for delivery 
after the holidays have been well filled. 
No unusual demands have been noted. 
Indications are that the turnover will 
gradually rise during the next two or 
three sc to the previous level, as most 
of the larger users of. chemicals are fairly 
busy; a reasonably satisfactory volume of 
business may be expected. There has 
been a steady increase in the local demand 
for various grades of toluene over the past 


few months, and it seems likely that this 
will continue. 
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Patent Processes in the Chemical Industry 


The following information is prepared from the Official Patents Journal. Printed copies of specifications accepted will 
be obtainable, as soon as printing arrangements permit, from the Patents Office, Southampton Buildings, London, W.C.2 
at 2s.each. Higher priced photostat copies are ge ne raliy available. 


Complete Specifications Accepted 


Chlorinated polymers.-—E. I. Du Pont de 
Nemours & Co. May 17, 1946. 623,705. 

Process for the preparation of steel of 
high quality.—C. Coli. Dec. 9, 1940. 
624,165. 

Methods of improving permanent magnet 
alloys.—British Thomson-Houston Co., 
Ltd. July 29, 1943. 624,166. 

Process of and apparatus for the manu- 
facture of phosphate  fertilisers.—Soc. 
Anon- des Manufactures des Glaces et 
Produits Chimiques des _ St.-Gobain, 
Chauny & Cirey. March 6, 1942. 623,989. 

Process for the dehydration of acetic 
acid and other lower fatty acids.—D. F. 
Othmer. Feb. 17, 1941. 623,991. 

Liquid vinyl resin dispersion process and 
product.—H. J. Fitzpatrick (Advance 
Solvents & Chemical Corporation). Dec. 
22, 1945. 624,079. 

Textile products.—Imperial Chemical 
Industries, Ltd., and A. H. Little. Feb. 
15, 1946. 623,805. 

Froth flotation process and _ flotation 
agents therefor.—National Chemical Pro- 
ducts, Ltd., and R. F. Powell. Feb. 21, 
1946. 623,994. 

Cellular glass and the formation there- 
for.—-Pittsburgh Corning Corporation. 
April 24, 1945. 623,806. 

Glass mixtures and process of forming 
same.—Pittsburgh Corning Corporation. 
April 26, 1945. 623,807. 

Cellular glass and process of forming 
same.—Pittsburgh Corning Corporation. 
April 24, 1945. 623,808. 

Manufacture of articles of thermoplastic 
synthetic resins.—S.P.A. Lavorazione 
Materie Plastiche. June 21, 1944. 624,174. 

Preparation of N-(pyrimido (4.5-b) pyra- 
zemethyl) amino-phenyl compounds and 
intermediates thereof.—American Cyana- 
mid Co. Jan. 15, 1946. (Cognate Appli- 
cation 13482/46.) 623,809. 

Manufacture of organo-silicon com- 
pounds.—Corning Glass Works. Nov. 15, 
1945. 624,086. 

Preparation of emulsions of polymeric 
organic polysulphides.—B. F. Goodrich 
Co. June 13, 1945. (Cognate Application 
15534/46.) 623,996. 

Insecticidal compositions. — Hercules 
Powder Co. Aug. 4, 1945. 624,176. 


Manufacture of dyestuff intermediates of 
the anthraquinone series, — Imperial 
Chemical Industries, Ltd., S. Coffey, F. 
Lodge and J. Wardleworth. May 27, 1946. 
625,997. 

Manufacture of dyestuff intermediates of 
the dibenzanthrone and isodibenzanthrone 
series. — Imperial Chemical _ow 
Ltd., S. Coffey, F. Lodge and J. Wardle 
worth. May 27, 1946. —- 

Means for controlling the mixing of hot 
and cold fluids.—Walker Crosweller & Co., 
Ltd., and C. L. Barker. July 11, 1946. 
(Cognate Application 11209/47.) 623,811. 

Electric furnaces for the manufacture 
of glass, or the like.—J. Finger. July 23, 
1946. 624,002. 

Manufacture of titanium pigments.— 
National Titanium Pigments, Ltd., J. T. 
Richmond and R. J. Wigginton. Aug. 16, 
1946. 623,813. 

Production of solutions of organic bases. 
—Permutit Co., Ltd., and W. G. Prescott. 
Aug. 16, 1946. 624,008. 

Thermostatic mixers for liquids. — 

E. L. Trubert. June 2,.1942. 623,814. 

Catalysts for use in the synthesis of 
hydrocarbons.—J. C, Arnold (Standard 
Oil Development Co.). Aug. 238, 1946. 
623,815. 

Preparation of polychloroprene cements. 
—E. I. Du Pont de Nemours & Co. Sept. 
15, 1945. 624,012. 

Manufacture of amines and quaternary 
ammonium salts.—Ciba, Ltd. Oct. 4, 1945, 
(Cognate Application 28557/46.) 624,101. 

Method and apparatus for magnetic 
separation of very fine pulverulent pro- 
ducts.—Compagnie de Produits Chimiques 
et Electrometallurgiques Alais, Froges & 
Camargue. Oct. 12, 1945. 624,103. 

Crystallising potassium  phosphate.— 
Standard Telephones & Cables, Ltd. July 


31, 1945. 624,105. 
Manufacture of penicillin and_ other 
antibiotic products. — Carbonisation et 


Charbons Actifs. Nov. 14, 1945. 624,108. 

Alkyl esters of alpha-beta unsaturated 
carboxylic acids and method we preparing 
same.—B. F. Goodrich Co. Nov. 28, 1945. 
624,015. 

Manufacture of tertiary and quaternary 
trisubstituted acetic acid amino-alky] 
esters.—Ciba, Ltd. Nov. 2, 1945. (Cognate 
Application 32553/46.) 624,016. 
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Tins for all Trades Home & Export 





NECK, PLUGS and CAPSULES 
CAPSULING MACHINE for hermetically sealing cans 


holding liquids. 


SPECIALISTS IN PRESS FITTINGS for all types of Cans and Drums 
ememeae to the Admiralty, Ministry of Supply, India Office, 
Crown Agents for the Colonies, etc., etc. 


sr Leeoee J. i a aw : Pweg &L © 


re 208-214 YORK RD., onsanaia. LONDON, S.W.11 
Grams: CALORIGEN, BATT, LONDON. Tel: Battersea 7008 
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Acid Proof! Alkali Proof! Wear Proof! 


Highly resistant to oils, fats and greases. Unaffected by strong 
soaps and solvents. Will withstand alternating heat and cold. 
Completely waterproof. The ideal floor for all chemical plants. 


F. HAWORTH (ARk.c.) LTD. 


SQUARE STREET, RAMSBOTTOM, LANCS. 


Telephone: RAMSBOTTOM 3254 Telegrams: ‘‘ CEMENTS, RAMSBOTTOM "’ 
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CLASSIFIED 


ADVERTISEMENTS 











EDUCATIONAL 


SITUATIONS VACANT 





Great Possibilities for 
QUALIFIED CHEMICAL ENGINEERS 


AST and far-reaching developments in the range of 

peacetime productions and markets of the Chemical 
Industry mean that the profession of Chemical Engineer- 
ing will be of great importance in the future and one 
which will offer the ambitious man a career of out- 
standing interest and high status. The T.1.G.B. offers 
a first-class training to candidates for the Chemical 
Engineering profession. 
Enrol with the T.1.G.B. for the A.M.I.Chem.E. Examina- 
tions in which home-study students of the T.1.G.B. have 
gained a record total of passes including— 

FIVE ‘‘ MACNAB ’”’ PASSES 
and 
FIVE FIRST PLACES 
Write to-day for the “ Engineers’ Guide to Success ”’— 
free—containing the world’s widest choice of Engineering 
courses—over 200—the Department of Chemical 
Technology, including Chemical Engineering Processes, 
Plant Construction, Works Design and Operation, and 
Organisation and Management—and which alone gives 
the Regulations for A.M.I.Chem.E., A.M.I.Mech.E. 
A.M.I.E.E., C. & G., B.Sc., ete. 
THE TECHNOLOGICAL INSTITUTE 
OF GREAT BRITAIN 

219, Temple Bar House, London, E.C.4 





SITUATIONS VACANT 


None of the vacancies in these columns relates to a man 

between the ages of 18 and 50 inclusive, or a woman between 

the ages of 18 and 40 inclusive, unless he or she is exempted 

from the provisions of the Control of Engagement Order, or 

the vacancy is for employment exempted from the provisions 
of that order 





OOTS Pure Drug Co. Ltd., require two Junior 

Chemical Engineers. Previous experience an advant- 
age but not essential. Salary according to qualifications. 
Successful applicants invited to join Pension Scheme 
after probationary period. Applications to PERSONNEL 
MANAGER, Station Street, Nottingham. 


ORROSION ENGINEER preferably not over 35 

required for large oil Company for Middle East duties 
for work connected with cathodic protection of thousands 
of miles of trans-desert pipe-lines and will include 
design, installation and operation of such protective 
schemes together with study of pipe coating procedure 
and materials. Post offers extensive opportunities in 
new field to man of initiative. Candidates for accept- 
ability should have Honours Degree in Electrical 
Engineering or Physics or Physical Chemistry with 
strong background of electricity and engineering and be 
able to combine first rate theoretical background with 
bias to field work. Practical attitude and good know- 
ledge of electro-chemistry essential. Experience should 
include minimum of five years work in industry. The 
appointment would carry substantial allowancesand would 
be at a salary commensurate with general acceptability ; 
the service is pensionable. Write quoting No. 360 to 
Box 2953 c/o CHARLES BARKER & SONS, LTD., 31, Budge 
Row, London, E.C.4. 


ESEARCH Chemists. The Midland Tar Distillers, 

Ltd., Oldbury, Near Birmingham have vacancies 
in their research department for chemists with good 
degrees in chemistry. A few years industrial experience 
an advantage. Good salaries will be paid to qualified 
men, and a contributory pension scheme is in operation. 
Apply with full particulars to PERSONNEL MANAGER. 


° 


UGANDA ELECTRICITY BOARD 
HEMICAL ENGINEER required for research and 
development work on utilisation of local mineral 

resources and development of industries based on 
hydro-electric power. Applicants should have good 
scientific qualifications, also good (and _ preferably 
varied) industrial experience. Position offers consider- 
able scope for person with initiative and ability to tackk 
new problems. Age about 35-40. Salary £1200-£1500 per 
year according to qualifications. 3 years’ agreement. 
Free accommodation. Liberal leave. Moderate Income 
Tax. Applications to Dr. A. J. V. UNDERWOOD, 38, 
Victoria Street, London, 8.W.1. 


HE Midland Tar Distillers Ltd., Oldbury, Near 

Bi.mingham, require Chemical Engineers possessing 
a Degree in Chemical Engineering or A.M.1.Chem.E 
Applicants must have had several years industrial 
experience in chemical engineering and development 
work. A first hand knowledge of the oil refining industry 
an advantage. Full particulars to PERSONNEL MANAGER. 





FOR SALE _ 


HARCOAL, ANIMAL and VEGETABLE, horti- 

cultural, burning, filtering, disinfecting, medicinal, 
insulating: also lumps ground and granulated; estab- 
lished 1830; contractors to H.M. Government.—THOs. 
HILL-JONES, LTD., ‘* Invicta ’”’ Mills, Bow Common Lane, 
London, E. Telegrams, “‘ Hilljones, Bochurch, London.” 
Telephone: 3285 East. 





DAVEY PAXMAN SELF CONTAINED ECONOMIC 
BOILER, 14 ft. long, 8 ft. diam., overall length, 17 ft. 
6 in., w.p. 120 lb. sq. in., evap. 7,000 Ib. Accessories 
include Neil patent forced draught furnace work with 
motor driven fan, trunking and 60 ft. by 2 ft. 6 in. diam. 
chimney. 
GEORGE COHEN SONS & CO. LTD. 
WOOD LANE, LONDON, W.12 
Tel. : Shepherds Bush 2070 and 
STANNINGLEY Nr. LEEDS 
Tel. : Pudsey 2241 


MOISTURE TEST 


XACT percentage of water in most chemicals accurate- 

ly determined in a few minutes by “SPEEDY” 
Moisture Tester. Portable; non-electric; simple. 
Complete, £21 10s. Od. Write for Lab. Test Reports 
and fully descriptive Lllustrated Brochure to THOS. 
ASHWORTH & CO., LTD. (Dept. CA/3) Vulcan Works, 
Burnley, Lancs. 


OUR STAINLESS STEEL Acid Pumps, 
150 ft. head, 1,450 r.p.m. 
ABELSON & CO. (ENGINEERS) LTD., 
Coventry Road, Sheldon, Birmingham, 26. 
Tel. : Sheldon 2424. 


160 g.p.m., 


OVERNMENT unused 36-in. diam. Ventilating Wall 

Fans, ball bearing, V pulley drive, £3 each nett 
ex-works. THOMPSON & SON (MILLWALL) LTD., Cuba 
Street, London, E.14. 


ETAL Powders and Oxides. Dohm 
Victoria Street, London, 8.W.1. 


Limited, 167 
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FOR SALE 


re 
GEORGE (0) 0} cone s 


‘OMPOUND BALL/TUBE MILL by Wm. 
approx. 12 ft. long by 3 ft. 6 in. diam., 
for belt drive through gearing. 
charge of flint and steel balls. 

MIXER/DRIER by Simon, horiz. unjacketed trough type 
Internal dimensions approx., 8 ft. long by 2 ft. 6 
in. deep by 2 ft. 8 in. wide. Agitator bank for 
16 solid drawn tubes approx., 6 ft. 6 in. long by 2} 
in. o.d., 8 in. sq. bottom side discharge. Bottom 
half of mixer removable. 

UNUSED VERTICAL MIXER by Brierley Collier & 
Hartley, with stainless steel lined hemispherical 
pan 18 in. diam. by 10 in. deep, jacket suitable 
ad 15 Ib. sq. in. w.p. vert. stainless steel spiral 
type agitator, F. and L. pulley drive 

FIVE DOUBLE TROUGH TYPE JACKETED MIXERS by 
Werner Pfleiderer & Perkins, dimensions 24} in. by 
243 in. by 19} in. deep, fitted double fin type 
blades through gearing. Final drive through twin 
pulleys with reversing clutch 

FILTER PRESS by Johnson, recessed plate type, 69 C.1 
plates 40 in. by 40 in., forming cakes 37} in. by 
374 in. by 3 in. thick approx. Pyramid surfaces, 
centre feed 34 in. diam. Complete with Johnson 
double acting pump, 2} in. diam. by 6 in. stroke, 
arranged F. and L. pulley drive 

HORIZONTAL MIXER by Krupp, approx. internal 
dimensions, 5 ft. by 5 ft. by 5 ft. Non-tilting 
double trough with heavy twin “ Z”’ blades, 
bottom discharge along apex formed by troughs 
at present driven by 50 h.p. D.C. motor. 

DOULTON WARE ENCLOSED MIXING VESSEL, 

25 gallons cap. Supporting structure carries 

horiz. shaft, driving vert. mixing gear through 

bevel gear. 

300 GALLON OPEN TOP STAINLESS STEEL 

STORAGE TANK. Dished bottom, 2 in. outlet. 

M.S. stand. 

NEW 500 GALLONS and 1,000 GALLON STAINLESS 
STEEL STORAGE TANKS. Delivery from stock 

THREE UNUSED STAINLESS STEEL VERTICAL 
OPEN TOP STEAM JACKETED MIXERS by 
Brierley Collier & Hartley. Pans 18 in. diam. by 
10 in. deep. 15 Ib. sq. in w.p. Stainless steel 
spiral agitator attached to rise and fall head. 
GEORGE COHEN SONS & CO. LTD. 
SUNBEAM ROAD, LONDON, N.W.10. 

Tel. : Elgar 7222 and 
ee ey ~- Nr. LEEDS. 


rel.: Pudsey 2241 








Johnson, 
arranged 
Complete with 


NEW 


FOR IMMEDIATE DISPOSAL 
ANESTY No. 2 Pelleting Machine, with inbuilt 
motor 400/3/50, £320. 
Belt-driven Manesty “ E” 
Two Pascall Powder Mixers, 


Pelleting 
£50 each. 


Machine, £50. 


All first-class condition, in London. Box No. 2826, 
THE CHEMICAL AGE, 154, Fleet Street, London, E.C.4. 
OOTS BLOWER, inlet &} in. by 14 in., outlet 4 in., 
fast and loose pulleys, 8 in. by 24 in. Price £25. 


THOMPSON & SON 
London, E.14. 


(MILLWALL) LTp., Cuba Street, 


Rotary Tablet Machine 
Punches and Dies 
Oscillating Granulator 
Granulating Mixer 
Write Box No, 2825, 
THE CHEMICAL AGE, 154, 


Fleet Street, E.C.4. 


100 


To-day’s value 5s. each, 


Springfield Mills, Preston, Lancs. Phone 2198. 


STRONG NEW WATERPROOF APRONS. 
Clearing at 30s. 
dozen. Also large quantity Filter Cloths, cheap. Wilsons, 
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FOR SALE- 


MORTON, SON & WARD LIMITED 
OFFER 
SELECTED CHEMICAL PLANT 


THREE—4-POT STAINLESS STEEL BALL GRINDING 
MILLS with two containers, 1 ft. 2 in. diam. by 
1 ft. 3 in. deep and two 9 in. diam. by 10 in. deep, 
driven through Vee ropes from new 2 h.p. Laurence 
Scott motors, 400/350 eyeles supply with P.B 
starters 
Unused 40 gallon STEAM JACKETED MIXING 
PANS, 2 ft. diam. by 2 ft. deep with overdriven 
stirring gear. 50 |b. per sq. inch working pressure 
in jackets 
21,000 gallon per hour against 52 ft. head 
VACSEAL VULCANITE LINED CENTRIFUGAL 
ACID PUMP, direct coupled to 15 hp. E.E.C 
motor, complete with oi! immersed stand mounte ad 
Ellison starter with ammeter, all for 400/3/50 
cycles supply 
SEVE R AL 3 in. REGULUS METAL VALVES, straight 
through pattern, standard flanges, stainless steel 


TWO 


ONE 


fittings, also 2 in. ditto. (New condition.) 
ONE—60 in. BROADBENT HYDRO EXTRACTOR, 
three point suspension under driven all electric 


with Allen West starter, 400/3/50 cycles supply. 
THREE—200 gall. UNJACKETED OPEN TOP MILD 

STEEL WELDED MIXING PANS, 3 ft. diam. by 

4 ft. 6 in. deep with overdriven stirring gear, fast 

and loose pulleys. (New and unused.) 

MORTON SON & WARD LIMITED, 
WALK MILL, DOBCROSS, Nr. OLDHAM. 
LANCS. 


*Phone-Saddleworth 437 


GEVERA L small steam-jacketed Copper Pans. 

several Ball Mills, 6 ft. 6 in. by 6 ft. 8 in., Silex-lined 
batch type, with driving gear and clutch. 

8 Simon type Portable Slat Conveyors, 20 ft. long, for 
boxes or bags. 

Mixing Pan, 6 ft. dia. by 5 ft. deep, flat bottom, open top. 

Ditto, 3 ft. dia. by 5 ft. deep, flat bottom, open top. 

2—6 in. Centrifugal Pumps by Cherry. 

Milton Grinders fitted with 30 in. vertical stones, belt 
driven with shaker feeds. 

1 Iwel 20 in. Turbine Centrifugal Extractors with spare 
baskets. 

4 vertical Hall Ammonia Compressors, single cylinder, 
belt driven cylinders 3 in. to 5 in. bore. 

2 Alfa-Laval Disc Separators, belt driven, size 45 and 
65, with chambers 12 in. and 15 in. dia. 

2 unused belt driven Ram Pumps, fitted one ram 1} in. 
dia., 3 in. stroke, brass fitted. 

Alpine type Perplex Grinder, chamber 20 in. dia. 

Ditto similar, chamber 18 in. dia. 

Single pair toothed Crushing Roll, belt and gear driven, 
last used for soap crystals. 

2 Steam Jacketed Mixing Pans. 

21—3 gallon capacity Ball Mills. 

4 Mather & Platt Colloid Mills. 

424 ft. B.B. Gravity Conveyor, steel rollers, 
by 6 in. pitch. 

Torrance Positive-geared Edge Runner Mill. 

5 Riveted Vessels, partly jacketed and plain, with 
agitators and coils, as used in oil-refining trade. 

3 get Super Hammer Mills, size 3W, each with 65 
a. . Motor, vee rope drive, cy clone, fan and all 
oe 

Gardner Rapid Sifter Mixer, 4 ft. long. 

Gardner 10 ft. steam jacketed Dryer. 

3 pair high toothed Crushing Mill by Nicholson with 
coarse, medium and fine toothed rollers 22 in. long, 
belt and gear driven. 

Baker Perkins Jacketed Mixer, 36 in. by 33 in. by 30 in., 
deep double fin type agitators, machine cut gearing 
and automatic screw tipping. 


Write RICHARD SIZER LIMITED, ENGINEERS, 
CUBER WORKS, HULL 


14 in. long 
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FOR SALE 


BROADBENT 48-in. 





SUSPENDED TYPE HYDRO 


EXTRACTOR, overdriven from 15 h.p. motor 
400/3/50 supply, together with Pony motor for slow 
running. 


BROADBENT 48-in. HYDRO EXTRACTOR; three- 
point suspension, galvanised basket and complete 
with 15 h.p. motor, starting equipment and reverse 
current braking switch suitable for 400/440 volt 
3-phase 50-cycle supply. 

JOHNSON TIMBER PLATE AND FRAME FILTER 
PRESS, 28 plates and 29 frames, cakes 2 ft. 1 in. sq. 
by 1} in. closure. (Two available.) 

18-in. diam. WILKINSON OINTMENT MILL, with 
marble refining discs and enamelled hopper and 
agitator, and complete with driving motor. 

TUNGSTONE ACID PUMPS. 
Ebonite, Bronze and Tufnol. 

SILICA COILS of 24 in. bore, comprising 60 ft. formed 
into seven turns at 2 ft. 6 in. diam., complete with teak 
supporting framework. (Brand new.) 

NEWMAN INDUSTRIES, LIMITED. 
YATE, BRISTOL. 


Phone: 98 Staines 
EIR Tubular Heaters, 120-160 and 340 cooling 
2 setae VacuumPumps by Lacy-Hulbert, 


A number available in 





Zz” blade Tipping Mixer, 16 in. by 16 in. by 
14 in. deep, complete with motor. 
Vertical Steel Autoclave, 24 in. by 34 in. deep. 100 
lb. w.p. 
Steel Ball Mill, 4 ft. by 4 ft. by 6 in. diam. 
C.I. Filter Press, 30 chambers, 25 in. square 
HARRY H. GARDAM &CO. LTD. 
STAINES. 


'T VO_ ROTARY AIR COMPRESSORS by Hick 
Hargreaves, each 615 cu. ft./min. at 5 Ib. p.s.i. 
1450 r.p.m. 

ONE—Ditto, 546 cu. ft./min. at 10 Ib. p.s.i., 960 r.p.m. 

TEN—Andco 6 in. worm-operated PLUG COCKS. 

FOU R—Andco 2 in. worm-operated PLUG COCKS. 

ONE—Andco 1} in. worm-operated PLUG COCK. 

TEN—Andco 1 in. worm-operated PLUG COCKS. 

FOU RTEEN— } in. worm-operated PLUG COCKS. 

ONE—Steel-cased WORM CONVEYOR, 8 ft. long. 

ONE—Sectional Pressed Steel STORAGE TANK, 12 ft. 
by 12 ft. by 8 ft. 

ONE—Insulate d Mild Stee) COLUMN, dish ends 3 ft. 
11 in. diam. by 11 ft. 3 in. high. 

ONE—Enclosed Cast-iron BLENDING VESSEL, 2 ft. 6 in. 
diam. by 4 ft. deep with agitator for 400 volts 
3-phase, 50 cycles. 

SIX—Enclosed Cast-iron RECEIVERS, 3 ft. diam. by 
3 ft. 6 in. deep, fitted with brass basket coil and 
sight glasses. 

ONE—Ail-brass PRODUCT RECEIVER, 2 ft. 11 in. 
diam. by 3 ft. 10 in. deep. 

TWO—All-brass PRODUCT RECEIVERS, 2 ft. 
diam. by 4 ft. 9 in. deep. 

ONE—Lead-lined Welded M.S. ETHYLENE COOLER, 
3 ft. diam. by 3 ft. 6 in. deep 

ONE—All-brass PRODUCT HEAD TANK, 3 ft. 

diam. by 4 ft. 9 in. deep. 

ONE—M.S. BLOW EGG, 3 ft. diam. by 5 ft. deep. 

FOUR—C.I. CONDENSER SHELLS, 2 ft. 9 in diam. by 


11 in. 


11 in. 


9 ft. long. 

TWO—C.I. BLENDING VESSELS, 2 ft. 6 in. diam. by 
4 ft. long. 

TEN—C.I. CATCHPOTS, 1 ft. 6 in. diam. by 1 ft. 9 in. 
deep (three fitted lead coils). 

EIGHT—C.I. MIXING VESSELS, 2 ft. 6 in. diam. by 
2 ft. 3 in. deep. 

ONE—Copper BLOW EGG, 2 ft. diam. by 3 ft. 3 in, 

EIGHT—Enclosed €.I1. ETHYLENE RECEIVERS, 3 ft. 
diam. by 3 ft. 6 in. deep. 


ABELSON & CO. (ENGINEERS) LTD., 


Coventry Road, Sheldon, Birmingham, 26. 
Tel. : Sheldon 2424. 


6 August 1949 





AUCTIONEERS, VALUERS, Etc. 


DWARD RUSHTON, SON AND 
(Established 1855). 





KENYON 


Auctioneers’ Valuers and Fire Loss Assessors of 
CHEMICAL WORKS, PLANT AND 
MACHINERY 
12 York Street, 


York House, Manchester. 





Telephone 1937 (2 lines) Central, Manchester. 


SERVICING 
RINDING, Drying, Screening and 
materials undertaken for the trade. 

of Ground Silica and Fillers, etc. 
Millers, Fenton, Staffordshire. 
Stoke-on-Trent. Telephone : 
Trent (2 lines). 





Grading of 
Also Supplier 
JAMES KENT, LTD., 
Telegrams: Kenmill, 
4253 and 4254, Stoke-on- 


RINDING of every description of chemical and 

other materials for the trade with improved mills.— 
THOS. HILL-JONES, Lrv., “ Invicta ”’ Mills, Bow Common 
Lane, London, E. Telegrams: “ Hilljones, Bochurch 
London.” Telephone: 3285 East. 





Specialists in 
Carboys, Demijohns, Winchesters 


JOHN KILNER & SONS (1927) LTD. 
Tel. WAKEFIELD 2042 Established 1867 








BELTING 


AND 


ENDLESS VEE ROPES 


Superlative Quality 
Large Stocks - Prompt Despatch 


FRANCIS W. HARRIS & Co. Ltd. 





BURSLEM - Stoke-on-Trent 
"Phone: Stoke-on-Trent 87181-2 
*Grams : Belting, Burslem 











CHEMICAL PLUMBING 
mn 
ALUMINIUM 
COPPER 
LEAD 
PLASTICS 
STAINLESS STEEL 


W. G. JENKINSON LTD. 
156-160 ARUNDEL ST., SHEFFIELD 


TELEPHONE : 22473 
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: me ‘ ZAMBRA 

CHEMICAL Rhee 
_ st SHEET LEAD 
> : me MANUFACTURERS OF 
it CHEMICAL ee 
ul, LEAD PIPE Recording, Controlling— 

oe Temperature, 
— Pressure, 
7 COX BROS. % CO, Humidity, 
_ (DERBY) LTD. Volume. 
LEAD WORKS, DERBY 
And at Nottingham 122 REGENT STREET, W.! 





Brtaine Third 





£ Cheapest Dott 


Enquiries invited for sites (with or without 
river frontage). 

Distribution area—1!4,000,000 population. 
Skilled and unskilled male and female labour 
available. 














CRESOLS, PHENOL 
HIGH BOILING TAR ACIDS 
CRESYLIC CREOSOTE 
NAPHTHALINE, PYRIDINE 


KINGSTON 


DEVELOPMENT @OMMITTEE ILOHALL KINGSTON UPON HULL 


MIRVALE CHEMICAL CO. LIMITED 
MIRFIELD, YORKS. Phone Mirfield 2157 
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TANKS, PANS, TOWERS, 
PUMPS, ETC. 


Built in Tantiron, Lead, Keebush and 
non-ferrous metals. 


fenn OX Foundry Co. Ltd. 


Glenville Grove, London, S.E.8 
Specialists in corrosion problems 














Consult us with yur CHARCOAL PROBLEMS 
CHARWOOD (SALES) LTD. 





The official selling organisation of the National 
Association of Charcoal Manufacturers 


Buy British made Charcoal 


Write to us for prices:— 
Broadway Court, 8, Broadway, Westminster, 
London, S.W.|. 
Phone: Abbey 7302/3 











DOOR TO DOOR 





Use British Railways specialised 
ROAD/RAIL container service. 
Containers give a door to door 
delivery, with a minimum of 
packing and handling. There are 
20,000, many of them covered 
types and completely water- 
proof—ideal for conveyance of 
a wide range of commodities. 


a ee 


th ae ee 
{ BRITISH RAILWAYS } 


SS Se 





ROAD RAIL TANKS 


Specially designed to an 
carry liquids in bulk. , 
The tanks can either 
be transportable for 
haulage by road at 
either end of the 
journey on 
own 





their § - 
pneumatic- ~ ne 
tyred wheels or can be demountable for 
cranage to or from rail chassis, road motor, 
or even ship. The tanks can be of all sizes 
and types up to 2,000 gallons capacity. 




















DECOLOURISING CARBON 
BLEACHING EARTH 


BENTONITE 
Telephone : WRITE FOR Telegrams : 
Woolwich!/58 SAMPLES AND  Scofar, Wol. 
(2 lines) QUOTATIO NS London 


FARNELL CARBONS LIMITED 
Conduit Road, Plumstead, London, S.E.18 











S$ GIRLING & SONS, 


(COOPERS) LTD. 
| Barrel & Drum Merchants 





STEEL DRUMS RECONDITIONED BY US 
SPEEDY DELIVERIES 


Suitable or all Trades 


Office and Cooperage: 
| 59 LEA BRIDGE ROAD, LEYTON, E.10 


Tel: Leytonstone 3852 
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r ——CALLOW ROCK — 


EMS IMPORTERS Gas-Burnt 
and 


rD. 
EXPORTERS 
al Specialising in 
INDUSTRIAL and FINE CHEMICALS, 


DRUGS, SOLVENTS, PLASTICS, 
and all materials for manu- 


_ 
wz 
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for all purposes 
































nster, facturing industries through- eee 
out Australia and New 
—— Zealand. (Calcium Oxide) 
a of the highest commercial quality, 
in lumps or in coarse powder form 
‘ IYDRATEC iE 
| & COMPANY LIMITED, Calcium Hydroxide) 
7 | Head Office: 26/30 Clarence St in Standard and Superfine grades to 
| 7 iad meet most industrial requirements 
Sydney, N.S.W 
Branches at: Melbourne, Adelaide, eee 
Perth, Brisbane, Australia, 
' and Wellington, N.Z. 
Cable Address: “Swift, Sydney.” 
\ t Bankers: Bank of New South Agents: DURHAM RAW MATERIALS, LTD., 
“ Wales, Sydney and London. 1-4, Great Tower Street, LONDON, E.C.3. 
4 
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Grading, Mixing, —) 
Sieving or Separating 
| and Drying o f 




















materials, etc., under- 
taken for the trade 
= Also Suppliers of 
= > SILI 
: | LI 
5 
si | ve r¢@ ‘w’==MANOR STREET, FENTON 
, STAFFORDSHIRE 
| Phone: Stoke-on-Trent Grams: 
48835/6/7 (3 lines) Kenmil, Stoke-on-Trent 
) Qk ARNE Si SR A RR Nt 8 EN TG IRE I RE 
= 








THE CHEMICAL AGE Pe 
\\\\\ MM WLLL 
A i // 


QQ NW 
| A \\\i\e ee 
WW 
RQ 


AX es 
Wwe wy” 





HASLAM STREET* CASTLE BOULEVARD* NOTTINGHAM 


Telephone: Nottingham 46068 (3lines) Telegrams: Capstan; Noth ngham 
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“STILL LEADING” 
For CHEMICAL & ALLIED TRADES 





For PICKLING TANKS, FLOORS, 
DIGESTERS, KIERS, 
STONE, CONCRETE, 
BRICK, WOOD, 


RESISTS 
Formaldehyde, 


\) 
w Alcohol, Oils, Greases 
T 


SY 
w 
ww 
ws 


NY 
w 

\S 
luene C 


and Tar Acids, Benzene, 
I ds HC 








H,SO,, HNO;, and H;PO, 
mixed HNO, and HF Acids, 
Aqua Regia, Formic, Acetic, Lactic, 
Oxalic, Chromic Acids, Bisulphites, 
Hypochlorites, Mixed Acids, Peroxides, 
Nascent Halogens and Alkalies. 


UNDER STEAM _ PRESSURES 
SOLE MAKER OVER 50 YEARS’ EXPERIENCE 
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